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FOREWORD

This report was prepared for the Department of the Air Force,
Space and Missile Systems Organization (SAMSO) , in compliance
with Contract No. F04704-78-C-0027, CDRL Item 005A2. It
presents geological, geophysical, and geotechnical data and
evaluates the suitability of portions of Nevada and Utah for
siting the MX Land Mobile Advanced ICBM System.

This report is the first of several Verification reports which
will be prepared. The objectives are to verify sufficient
suitable area for deployment of the MX System and to provide
preliminary physical and engineering characteristics of the
soils. The Verification Studies are the final phase of a
site-selection process which was begun in 1977. Previous
studies have been termed Screening, Characterization, and
Ranking. In preparing this report, it has been assumed that
the reader is familiar with these previous studies.

Results of the FY 79 Verification studies are contained in 11
volumes as follows:

Geotechnical Results

Volume 1A - Sections 1.0, 2.0, and 3.0 contain Introduc-
tion, Results and Conclusions, and Recommendations for
Future Studies. Sections 4.0 through 6.0 contain summary
geotechnical data for Whirlwind, Snake East, and Hamlin
CDP's.

Volume lB - Sections 7.0 through 10.0 contain summary
geotechnical data for White River North, Garden-Coal,
Reveille-Railroad and Big Smoky CDP's.

Geotechnical Data Volumes

Volume II - Whirlwind CDP
* Volume III - Snake East CDP

Volume IV - Hamlin CDP
Volume V - White River North CDP
Volume VI - Garden-Coal CDP
Volume VII - Reveille-Railroad CDP
Volume VIII - Big Smoky CDP
Volume IX - Dry Lake CDP
Volume X - Ralston CDP

* This volume is presented herein.

NO NATIOAL. INC.
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GEOLOGIC STATION DATA
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EXPLANATIONS OF GEOLOGIC STATION DATA

Geologic stations were established at selected locations

throughout the CDP at which detailed descriptions of surficial

basin-fill deposits or rock were recorded. Locations of all

geologic stations are shown in Drawing 1, Activity Location

Map. All data taken on surficial basin-fill units at these

stations are listed in Table 1-1 and an explanation of the

column headings in the table is given below. At stations where

rock descriptions were made, only geologic unit designations

are listed. A general explanation of all geologic unit symbols

used in Verification Studies is included at the end of this

section.

Column Heading
Table 1-1 Explanation

Station Number Geologic stations are numbered sequentially.
Where more than one geologic field team worked
in a CDP, stations made by each team are dif-
ferentiated with a letter (A, B, or C) follow-
ing the station number.

Geologic Unit Generic geologic unit only, i.e. the grain-size
designation (f, s, g, c) is omitted from surfi-
cial basin-fill units. The letter B in the
unit designation indicates a buried deposit not
exposed at the surface.

MPS MM Average maximum particle size in millimeters.

Grain Size Estimated particle size distribution using the
(%B, %C, %G, Unified Soil Classification System. Percent-
%S, %F) ages of boulders (%B) and cobbles (%C) are

based on the entire deposit, whereas percent-
ages of gravel (%G), sand (%S) and fines (%F)
are taken only on the fraction composed of
particles less than 3 inches (76 mm) in diam-
eter.

USCS Soil class according to the Unified Soil Class-
ification System.

"TO NATIONAL, INC.
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Munsell Color Soil color based on Munsell Soil Color Chart.

Source Rock Rock types of coarse clasts listed in order of
U Types(s) abundance.

* Physical

Properties Data listed in columns 6 through 15 address
specific soil properties. These are listed
below in parentheses following the column
heading number and are also listed at the
bottom of Table 1-1. Data are coded with each
numerical entry referring to a specific soil
condition as listed below.

6 (Grain Shape) 1) Angular, 2) Subangular, 3) Subrounded,
4) Rounded, 5) Well rounded

7 (Moisture 1) Dry, 2) Moist, 3) Wet
Content)

8 (Plasticity 1) None, 2) Low, 3) Medium, 4) High
of Fines)

9 (Consistency) Coarse grained: 1) Very Loose, 2) Loose,
3) Medium Dense, 4) Dense, 5) Very Dense,

Fine grained: 1)Soft, 2) Firm, 3) Stiff,
4) Hard

10 (Structure) 1) Stratified Tabular, 2) Stratified Other
(lensed, cross bedded, discontinuous beds),
3) Nonstratified

11 (Cementation 1) None, 2) Weak, 3) Moderate, 4) Strong
Induration)

12 (Depth to Depth to layer (in centimeters) exhibiting
Cemented cementation induration described in Column 11
Layers) (above)

13 (Weathering 1) Fresh, 2) Slight, 3) Moderate, 4) Very
of clasts)

14 (Soil 1) None (A-C profile), 2) Poor (incipient
Profile B-horizon), 3) Well (prominant B-horizon)
Development)

15 (Caliche 1) Stage I, 2) Stage II, 3) Stage III,
Development) 4) Stage IV, 5) None

-- IND NATIONAL, INO.
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I
Drainage

DP (M) Average depth of drainages (in meters)
WD (M) Average width of drainages (in meters)

Slope (%) Average slope of ground surface (in percent
grade)

Sample Number of samples taken

N I
I
I " NATIONAl.. IU.
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GENERALIZED GEOLOGIC UNITS

Explanation

Surficial Basin-fill Units

A1 Younger Fluvial Deposits - Major modern stream chinnel and
* flood-plain deposits.

A2 Older Fluvial Deposits - Older incised stream channel and
flood-plain deposits in elevated terraces bordering major
modern drainages.

A3 Eolian Deposits - Wind-blown deposits of sand occurring as
either thin sheets (A3s) or dunes (A3d).

A4 Playa and Lacustrine Deposits - Deposits occurring in
modern, active playas (A4) or in either inactive playas or
older lake beds and abandoned shorelines associated with
extinct lakes (A4o).

A5 Alluvial Fan Deposits - Alluvial deposits consisting of
debris flow and water-laid alluvium near mountain fronts,
grading into predominantly water-laid alluvium deposited in
shifting distributary channels near the basin center.
Younger (A5y), intermediate (A5ii, and older (A5o) alluvial
fans are differentiated by surface soil development,
terrain conditions, and present depositional/erosional
environment.

Grain sizes of these deposits (except A3 deposits, which are

exclusively sandy) are indicated by a single letter (f, s, g,

or c) following the geologic unit symbol. These letters

indicate the predominant grain size and range of soil types

according to the Unified Soil Classification System:

f - fine-grained (ML, CL, MH, CH)

s - sands (SP, SW, SM, SC)

g - gravels (GP, GW, GM, GC)

c - coarse grained with greater than 30 percent boulders
and cobbles (generally GP, GW, GM, GC)

iN= NATIONAL, INO.
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ROCK UNITS

I Igneous (undifferentiated). Rocks formed by solidification
of a molten or partially molten mass.

Il Intrusive - Plutonic rocks formed by solidification of
molten material beneath the surface (e.g., granite,
granodiorite, diorite, gabbro).

12 Extrusive (intermediate and acidic) - Volcanic rocks of
intermediate and acidic compositon formed by solidifica-
tion of molten material at or near the surface, (e.g.,
rhyolite, latite, dacite, andesite).

13 Extrusive (basic) - Volcanic rocks of basic composition,
generally formed by solidification of molten materials
at or near the surface (e.g., basalt).

14 Extrusive (pyroclistic) - Rocks formed by accumulation
of volcanic ejecta (e.g., ash, tuff, welded tuff,
agglomerate).

S Sedimentary (undifferentiated) - Rocks formed by accumula-
tion of clastic solids, organic solids and/or chemically
precipitated minerals.

S1 Arenaceous and/or Siliceous Rocks - Composed of sand
size particles (e.g., sandstone, orthoquartzite) or of
cryptocrystalline silica (e.g., opal, chert).

S2 Carbonate Rocks - Composed predominantly of calcium
carbonate detritus or chemical precipitates (e.g.,
limestone, dolomite, chalk).

S3 Argillaceous Rocks - Composed of clay and silt-sized
particles (e.g., siltstone, shale, claystone).

S4 Evaporite Rocks - Precipitated from solution as a
result of evaporation (e.g., halite, gypsum, anhydrite,
sylvite).

S5 Coarse Clastic Rocks - Composed of gravel sized or
larger clasts (e.g., conglomerate, breccia).

M Metamorphic (undifferentiated) - Rocks formed through
recrystallization in the solid state of preexisting rocks
by heat and pressure (e.g., gneiss, schist, hornfels,I metaquartzite) .

lO NATIONAL, |NO.
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EXPLANATIONS OF GROUND-WATER DATA

I Existing ground-water data were collected from all available

sources. These data were updated where possible from measure-

ments taken during Fugro field operations, and all data are

shown on Table 2-1. Locations of water wells and boreholes in

which water-level measurements were available are shown in

Drawing 1. well numbers listed in Column 1 (Table 2-1) refer

to well locations in Drawing 1. Actual well numbers giving

location according to the Bureau of Land Management Land

Survey System are shown in Column 2.

Water levels generally refer to the static ground-water table

in the unconfined basin-fill aquifer. Perched conditions or

levels in artesian aquifers are noted where known.

*1N -lu.O NATIONAL, @91.



ELEVATION WATER LEVEL

OF GROUND DEPTH OF
WELL WELL LOCATION SURFACE - WELL - BELOW ELEVATION R
WELL W E LFEET FEET 'HOUND DATE FEET

(METERS) (METERS) SURFACE - AEASURED (METERS) REARKS~ANVE
FEET N.S.L.ABOVE .S.L. (METERS)

W1 12S/17W-34add 4485 175 80 1911 4405 1
(1367) (53) (24) (1343)

W2 12S/17W-34dba 4450 175 120 1946 4330 4
(1356) (53) (37) (1320)

W3 135/16W-6CC 4660 252 210 4450 1
(1420) (77) (64) - (1356)

W4 13S/16W-6CCC 4650 252 100 1962 4550 4
(1417) (77) (31) (1387)

W5 13S/18W-35C 4760 140 Flowing 1949 4765 1
(1451) (43) (1452)

W6 14S/18W-3ddc 4739 120 Flowing 1949 4745 1
(1444) (37) (1446)

W7 15S/18W-llcdb 5160 485 Dry 1962 4
(1573) (148)

W8 15S/18W-17acc 4755 72 35 1953 4720 4
(1449) (22) (11) (1439)

W9 16S/18W-3bac 4978 100 37 1958 4941 4
(1517) (31) (11) (1506)

W10 16S/18W-16dad 4823 Flowing 1964 4823 1
(1470) - (1470)

WIl 16S/18W-22a 4850 Flowing 1911 1850 2
(1478) - (1478)

W12 16S/18W-22cab 4810 Flowing 1964 4810 1
(1466) - (1466)

W13 16S/18W-27a 4839 Flowing 1911 4839 2
(1475) - (1475)

W14 18S/18W-lb 5060 100-200 490-4860 2
(1542) - (31-62) - (1512-1481)

WI5 18S/18W-8a 4853 Flowing 4853 1,2
(1479) - - (1479)

W16 18S/18W-16b 4875 Flowing 4875 2
(1486) - - (1436)

W17 19S/18W-6a 5000 50-150 4950-4850 2
(1524) - (15-46) - (1509-1478)

* Salt Lake Baseline and Meridian

** References:
1. Hood and Rush (1966)
2. Snyder (1963)
3. Utah State Department of Natural Resources (1978)
4. Utah State Engineers Office (1979)

GROUND-WATER DATA
VERIFICATIN SITE

SNAKE EAST COP, UTAH

NX SITING INVESTIGaTION taie

NOTE: All wells tap unconfined alluvial aquifers except M NT

where noted. Where published data are lacking or DEPARTMENT OF THE AIR FORCE - SAMSO 21
inaccurate. ground surface elevations are taken t I *
from topographic maps. ORO NATIONAL, INC.

AFV-18



ELEVATION WATER LEVEL

OF GROUND DEPTH OF
WELL WELL LOCATION SURFACE - WELL - EPT ELEVATION REFERENCES/WELL W ELL FEET FEET ROUN DATE ET
NO. NUMBER (METERS) (METERS) SURFACE - MEASURED (METERS) REARKS-ABOVE E SV!FEET N.S.L.

ABOVE M.S.L. (METERS)

W18 19S/19W-14acd 4923 177 11 1961 4912 4

(1500) (54) (4) (1497)
W19 19S/19W-14dcc 4928 59 59 1966 4

(1502) (18) (18)

W20 19S/19W-14dcd 4928 65 3 1957 4925 4
(1502) (20) (1) (1501)

W21 19S/19W-23bdc 4935 110 13 1965 4922 4

(1504) (34) (4) (1500)
W22 19S/19W-26aba 4948 17 1978 4931 3

(1508) - (5) (1503)
W23 19S/19W-26acd 4947 112 112 1960 1

(1508) (34) (34)

W24 19S/19W-26bdd 4947 100 12 1977 4935 3
(1508) (31) (4) (1504)

W25 19S/19W-34acd 4968 98 15 1964 4953 4

(1514) (30) (5) (1510)

W26 195/19W-34adb 4958 110 8 1960 4950 4

(1511) (34) (2) (1509)

W27 19S/19W-34dac 4960 82 6 1960 4954 4

(1512) (25) (2) (1510)

W28 19S/19W-35bdd 4960 45 9 1955 4951 4

(1512) (14) (3) (1509)

W29 19S/19W-35dcd 4975 11 1965 4964 1

(1516) - (3) (1513)
W30 20S/17W-9C 5490 760 600 4890 1

(1673) (232) (183) - (1490)

W31 20S/19W-lb 4990 375 0 4990 2
(1521) (114) - (1521)

W32 20S/19W-16cc 4985 12 1951 4973 1
(1519) - (4) (1516)

W33 20S/19W-15cba 5010 60 18 1960 4992 4

(1527) (18) (5) (1522)

W34 20S/19W-16bdc 5025 40 15 1942 5010 1

(1532) (12) (5) (1527)

* Salt Lake Baseline and Meridian

** References:

1. Hood and Rush (1966)

2. Snyder (1963)

3. Utah State Department of Natural Resources (1978)

4. Utah State Engineers Office (1979)

GRANU-WATER DATA
VEIIFICATIIW SITE

SNAKE EAST COP, UTAN

MX SITING INVESTIGATION last[
NOTE: All wells tap unconfined alluvial aquifers except

where noted. Where published data are locking ot DEPARTMENT OF THE AIR FORCE - SAMSO

Inaccurate, ground surface elevations are taken I Io 3

from topographic map. RO NATIONAL, INC.

S . o AFV- I



ELEVATION WATER LEVEL
OF GROUND DEPTH OF

WELL WELL LOCATION SURFACE - WELL - DEPTH ELEVATIONWEL WL OAINBELOW FET REFERENCES**/

FEET FEET GROUND DATE FEET
NO. NUMBER (METERS) (METERS) SURFACE - MEASUREO (METERS) REMARKS

FEET ANVE
ABOVE U.S.L. (METERS) M.S.L.

W35 20S/19W-21acc 5030 32 1978 4998 3
(1533) - (10) (1523)

W36 20S/19W-21b 5020 32 1978 4988 2
(1530) - (10) (1520)

W37 20S/19W-22bcc 5025 64 28 1975 4997 4
(1532 (20) (9) (1523)

W38 21S/17W-8dcc 5070 316 225 1935 4845 1
(1545) (96) (69) (1477)

W39 21S/18W-10cdd 5035 66 65 4970 1
(1535) (20) (20) - (1515)

W40 21S/18W-12ccd 5050 205 105 1968 4945 1
(1539) (62) (32) (1507)

W41 21S/18W-17ad 5040 166 52 1958 4988 1
(1536) (51) (16) (1520)

W42 21S/19W-14 5080 50-100 5030-4980 2
(1548) - (15-31) - (1533-1518)

W43 21S/19W-3ldcc 5220 175 24 5196 1
(1591) (53) (7) - (1584)

W44 22S/16W-7ccc 5250 550 D 1935 1
(1600) (168)

W45 22S/16W-8 5390 D 2
(1643) - - -

W46 22S/16W-19b 5305 680 D 2
(1617) (207) - -

W47 22S/16W-20 5340 100 D 1
(1628) (31) - -

W48 24S/18W-20bcc 5777 360 D 1950 1
(1761) (110)

W49 24S/18W-27a 5870 500 D 2
(1789) (152) - -

W50 24S/18W-29b 5850 936 D 2
(1783) (285) - -

W51 13N/70E19b 5160 82 25 1947 5125 1
(1573) (25) (8) (1562)

• Salt Lake Baseline and Meridian

•* References:
1. Hood and Rush (1966)
2. Snyder (1963)
3. Utah State Department of Natural Resources (1978)
4. Utah State Engineers Office (1979)

IROUND-WATER DATA
VERIFICATION SITE

SNAKE EAST COP, UTAH

MX SITING INVESTIGATION at

NOTE: All wells tap unconfined alluvial aquifers exceptI 2-1
where noted. Where published data are lacking or DEPARTMENT OF THE AIR FORCE - SAMSO 2o1
Inaccurate, ground surface elevations are taken i _a ip a
frem topographic MIpS. 86=R NATIONAL, INC.

AFV-18
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EXPLANATIONS OF SEISMIC REFRACTION DATA

Each figure shows seismic wave travel times plotted versus sur-

face distance between the energy source (shot) and the detector

(geophone) for a single seismic line. Distances are measured

along the line from geophone number 1 which is designated as

zero distance. Distances to the right (on the paper) of geo-

phone 1 are positive. The direction arrow gives the approxi-

mate direction of the geophone array from geophone 1 to geo-

phone 24.

Travel Time Versus Distance Graph (Upper Half of Figure)

This is a travel time versus distance graph. The abscissa

represents distance; the ordinate, time. The six vertical

lines represent the locations of shots (designated as F, G, H,

I, J, and K). The symbol, X, denotes travel times at geophones

that were located to the right of a shot. The symbol, 0,

denotes travel times that were located to the left of shots.

Velocity Cross Section (Lower Half of Figure)

This is an interpreted velocity cross section beneath the seis-

mic line. The top line represents the ground-surface profile.

The short vertical lines crossing the top line mark the geo-

phone positions. The depth scale is plotted relative to a

point on the line which was arbitrarily chosen as "zero eleva-

tion" at the time the line was surveyed. The additional lines

across the cross section represent the interpreted boundaries

between layers of material with different compressional wave

velocities. These boundaries are commonly called "refractors".

The velocity interpreted to be representative of each layer is

shown.

TORIM NATIONAL, INC.I -. amo * N
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SECTION 4.0

ELECTRICAL RESISTIVITY DATA
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p

EXPLANATIONS OF ELECTRICAL RESISTIVITY DATA

Each figure in this section presents the data obtained from a

resistivity sounding and a tabulated model of resistivity

layers that would produce a curve similar to the observed

curve.

The upper portion of the figures is a graph in which measured

apparent resistivity values in ohm-meters are plotted versus

one-half the distance between the current electrodes.

The interpreted model tabulated at the bottom of the page shows

a combination of true resistivity layers and thicknesses

obtained by matching theoretical curves to the field curve.

.4

I
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EXPLANATIONS OF GRAVITY DATA

Gravity data were not available in time (prior to June 1979)

for incorporation into this report. A supplemental report

containing gravity data and results will be issued at a later

date.

T MWO NATIONAL. 1In.
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EXPLANATIONS OF BORING, TRENCH, AND TEST PIT LOGS

All data from borings, trenches, and test pits are presented on

standard Fugro National logs in Sections 6.0 and 7.0. The

following explanations are provided as a key to the logs.

A. Designations - Borings, trenches, and test pits are identi-

fied as follows:

WW-B-1
WW - abbreviation for the site (e.g., WW-Whirlwind)
B - abbreviation for activity (e.g., B-boring, T-trench,

P-test pit)
1 - number of activity

B. Sample Type - Different sampling techniques were used and

the symbols are explained at the bottom of the boring logs.

For details of sampling techniques, see Section A5.0 of

Appendix in Volume I. Horizontal lines, to scale, indicate

the depth where sampling was attempted.

C. Percent Recovery - The numbers shown represent the ratio

(in percent) of the soil sample recovered in the sampler to

the full penetration of the sampler.

D. N Value - Corresponds to standard penetration resistance,

which is number of blows required to drive a standard

split-spoon sampler for the second and third of three

6-inch (15 cm) increments with a 140-pound (63.5 kg) hammer

falling 30 inches (76 cm) (ASTM D 1586-67).

E. Depth - Corresponds to depth below ground surface in meters

and feet.

F. Lithology - Graphic representation of the soil and rock

types.

T 011114 NATIONAL, ONO.
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G. USCS - Unified Soil Classification System (see Table 6-1

for complete details) symbols.

H. Soil Description - Except in cases where samples were

classified based on laboratory test data, the descriptions

are based on visual classification. The procedures out-

lined in ASTM D 2487-69, Classification of Soils for

Engineering Purposes, and D 2488-69, Description of Soils

(Visual-Manual Procedure) were followed. Solid lines

across the column indicate known change in strata at the

depth shown.

Definitions of some of the terms and criteria to describe

soils and conditions encountered during the exploration

follow.

Gradation A coarse-grained soil is well graded if it

has a wide range in grain size and substantial

amounts of most intermediate particle sizes.

Poorly graded indicates that the soil consists

predominantly of one size (uniformly graded)

or has a wide range of sizes with some inter-

mediate sizes obviously missing (gap-graded).

Moisture Dry - no feel of moisture
Slightly Moist - much less than normal moisture
Moist - normal moisture for soil
Very Moist - much greater than normal

moisture
Wet - for soils below the water

table (if known)

bas nATIONAL. IN.
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Consistency: Consistency descriptions of coarse-grained

soils (GW, GP, GM, GC, SW, SP, SM, SC) are as

follows.

N Value
Consistency (ASTM D 1586-67)

Very Loose 0 - 4
Loose 4 - 10
Medium Dense 10 - 30
Dense 30 - 50
Very Dense >50

Consistency descriptions of fine-grained

soils (ML, CL, MH, CH,) are as follows:

Shear Strength

Consistency (ksf) (kn/m 2 ) Field Guide

Very Soft 0.25 12 Sample with
height equal to
:wice the diam-
eter, sags under
own weight

Soft 0.25- 12 - Can be squeezed
0.50 24 between thumb and

forefinger

Firm 0.50- 24- Can be molded
1.00 48 easily with

fingers

Stiff 1.00- 48- Can be imprinted
2.00 96 with slight pres-

sure from fingers

Very Stiff 2.00- 96- Can be imprinted
4.00 192 with considerable

pressure from
fingers

Hard over over Cannot be im-
4.00 192 printed by

fingers

Grain Shape: Angular - particles have sharp edges and
relatively plane sides with
unpolished surfaces.

411111111 NATIONAL, IND.
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I
Subangular - particles are similar to angular

- . but have somewhat rounded
edges.

Subrounded - particles exhibit nearly plane
sides but have well-rounded
corners and edges.

Rounded - particles have smoothly curved
sides and no edges.

Calcareous : Containing calcium carbonate; presence of cal-

cium carbonate is commonly identified on the

basis of reaction with dilute hydrochloric

acid.

Caliche Soils cemented by porous calcium carbonate

and/or other soluble minerals by upward-moving

solutions.

Degree of
Cementation: (Stages of development of caliche profile)

Stage Gravelly Soils Nongravelly Soils

I Thin, discontinu- Few filaments or
ous pebble coatings faint coatings

II Continuous pebble Few to abundant
coatings, some nodules, flakes,
interpebble fill- filaments
ings

III Many interpebble Many nodules and
fillings internodular

fillings

IV Laminar horizon Increasing carbon-
overlying plugged ate impregnation
horizon

Secondary
Material Example - Sand with trace to some silt

Trace - 5-12% (by dry weight)
Little - 13-20% (by dry weight)

J Some - >21% (by dry weight)

T 100013 NATIONAL. IN.
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Plasticity Plasticity index is the range of water con-

tent, expressed as a percentage of the weight

of the oven-dried soil, through which the

soil is plastic. It is defined as the liquid

limit minus the plastic limit. Descriptive

ranges used on the logs include:

Nonplastic (PI, 0 - 4)
Slightly Plastic (Pi, 4 - 15)
Medium Plastic (PI, 15 - 30)
Highly Plastic (PI, >31)

Cobbles and

Boulders : A cobble is a rock fragment, usually rounded

by weathering or abrasion, with an average

diameter ranging between 3 and 12 inches (8

and 30 cm).

A boulder is a rock fragment, usually rounded

by weathering or abrasion, with an average

diameter of 12 inches (30 cm) or more.

I. Remarks - This column was provided on boring and trench

logs for comments regarding drilling difficulty, number and

size of cobbles or boulders encountered, trench wall

stability, loss of drilling fluid in the boring, and other

conditions encountered during drilling and excavations.

J. Dry Density and Moisture Content - The boring logs include

a graphical display of laboratory test results for dry

density (ASTM D 2937-71) in pounds per cubic foot and

kilograms per cubic meter and moisture content (ASTM

D 2216-71) in percent from representative samples taken

during drilling. The symbols are explained at the bottom

of the boring logs.

T-ONO NATIONAL. 
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K. Seive Analysis - The numbers represent the percentage by

dry weight (ASTM D 422-63) of each of the following soil

components:

GR - Gravel, rock particles that will pass a 3-inch (76 mm)
sieve and are retained on No. 4 (4.75 mm) sieve.

SA - Sand, soil particles passing No. 4 sieve and retained
on No. 200 (0.075 mm) sieve.

FI - Fines, silt or clay, soil particles passing No. 200

sieve.

L. Atterberg Limits (LL and PI) -

LL - Liquid Limit, the water content corresponding to the
arbitrary limit between the liquid and plastic states
of consistency of a soil (ASTM D 423-66).

PL - Plastic Limit, the water content corresponding to an
arbitrary limit between the plastic and the semisolid
state of consistency of a soil (ASTM D 424-59).

PI - Plasticity Index, numerical difference between the
liquid limit (LL) and the plastic limit (PL) indicat-

4. ing the range of moisture content within which a
soil-water mixture is plastic.

NP - Nonplastic.

M. Miscellaneous Information -

Elevations - indicated elevations on the logs are
estimated from topographic maps of the
study area, within an accuracy of half
the contour interval.

Surficial
Geologic Unit - indicates the surficial geologic unit in

which the activity is located.

Date Drilled - indicates the period from beginning to
completion of the activity.

Drilling
Method - signifies the type of drilling procedure

used such as rotary wash.

Hole Diameter - nominal size of boring drilled.

Water Level - indicates depth from ground surface to
water table where encountered.

U iSa NATIONAL, INC.
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Trench Length - length at ground surface of final trench
excavation.

Trench
Orientation - bearing of longitudinal trench centerline.

T ONO NATIUNAL, ONO.



FN-TR-27-1 I1

a-n

an -- C"

L U . '0 a4U,

(4 _ 0

_ , _ _ _ _ _ _ _ n

4a4

3,- w. 4

cm cc 0 0
C-) -. C

C,. to - a

-- L Lai C

L3 -0 m.-

C44 0) 2%

0)- -3 ~0 M._
MO =f -j ac -C c 1

0~ a) LLJ .002c C
31 -3 w~ - ) M.) V2-. C0 -C

- - .. J0 ( c

-a a) a- M )-O

W LC'* LE' a

I..- CC* 02a n

LLIu .a-i~0
-m SHR co m.U C4.a

(4042 N )~~a

A8A)3 CS (I CM* MJ ,

23 JUL 720



cc C"coC

I -cjCy C ?)-*

C**
*~t 1. m'ooZ,4 '



N U)

cU7

.- L" II. C.

::- U- L" -. I" C

--

CC-

a C.4

I-

_ _ _ _ wII co UI " I "

:m. -j= a -

cnC. I- Co) ccc'

cm -cc -c

u- ~ I -- c:o C I=

(4 -

o** 0:00 0

a. o -

ii.a* 21.1

c=~

VER IFIATO SIE SNAK EAS COP UTA

MX SIIN IVS GA IN FIGURE

DEPRTEN OF TH AIR FOC - _

(4f- 10 u ATON ONO.~ ~C.
z AFV-00



FN-TR-27-1I I

-

-4 cc4

C4,

=J CLn =U

C-., A

CD __ _=-
- -j C-2 -

-4- -4

ft

C.,
CD -. _ __ _ _ _

C- - .
C.m 0 C.

*LJ 10 % - Li -

.. , C. = U.

1= M- =- - as
C*~~~1 C.,O..

* C-- = 7;; Lai

zm -Z co .= jA*

Asosfi 11 -

(4 C)£

z ui

S8313 cd C") co C)"'

A83AO338' Z CS-
3dAI 3ldWVS

2 JUL 79



obi

ca

z u-C

C.,
o c

P.- -oe o "

1 1C" a

W- E"IMI1



In

u,- w

C-4

C.3 3

c-JJ

-L coh - A A ---

-r 20- -

IM Z a L1.j I- uLJ
L t aJ - AM - .-.

c:1 -A = = r c

zi- I-CAJ-
CL- -1 I t

-cc M- -

I C
___ C 00 C=

I-- - 1

cc ~ ~ I--- L

GO Q J I.-to I.

>. L. j C.~ m: c- c
cl CL- I-

ME C3 ME I- - LUA :m

V) LIJ -c C" .C -.

- a -j I.- -C r..

.LJ cc -

C.4 LU,

c I- ijj

In ccLOG OF BORING SE-8-2
VERIFICATION SITE, SNAKE EAST COP, UTAH

____ ___ ___ ____ ___ ___ _ SIINL INVESliGAION FIGURE

DEPARTMENT OF THE AIR FORCE SAMSO 8 -21

_______________________- UR NATIONAL, ONO

AU V-US



FN-TR-27-111

-j

-o -cc

= ~ = .. C, CI C-,

C2~ -

C-, __

C - 4

17 - -@

3

0

m3- 00 3 C 0 o C3 CU c,
@3~c .2 m 0 Cu

a)C @3 C2 - @ u C -3 U C2

- 3 0 @. C4 m4 3 -

C CCJ C3 c3 Cu '

C.,~C i.. m 0 u . a-..

tio -u 3. 0 CA

0 =1c u34 ( CLI 10 Cu - .

- 3 bA '. U2 - J w 3 Cu - .

-2 -a Cu Cu -E .. w - Co~~~ ~~~ Cho tk4o 3- - ~ C 0 ~ @ . @
-' co Cu @3 W C4~ .( *

Ofl. .3 =mC n

I 0 0 @3Cu3 ~ ~ 0C
CL C Cu Im W3 SA * C -0 , -2@ Cn

Sos g! u go 44n r C 4( U ( b~

N 

L a

As-a - J.E
* S 3 Sf ~ 44 _ _ _ _ _-- t

SHI313N n -o -"t

3AI1VA N

A83AO330% cm MC ~ CR w
3dAi 31dWVS61 6

2 JUL 70



cc~

CD3

C4 4

CD,

CC4

U -

C2CD cc 4 CL) -M

=. -A 4 CD a
ECti cuj V) u 3 C

29,l( CJ2 2 3 =

-j 7 X- b4 A2a CA (4(

C-2 Cho (4 03 3 ( C.2

3-. - C= a aM
.- 0C- 

WC..CL( C CL m -W

a- C -3 --

00Cu

00z co CD C

r- C= -n cc mu a C4

cc ~ CC= CC== COC



qw

C,
-. 3a

cc E a.
___ __ _co_ 'n m

-l c

CD

_ _~- _3 _ _ _ _a .-

I- 4

I- un C2I- LLI
UJ C LJ LLIJ- _j

"c .- .C2 ::-'

0 L = JI-- ; - .j-

ujn

C., I C14

c -

-J6 W~

ME - - - $-

LU LU -
LL L U.S LLU US U.SC3N

-. oi =- U.SiQ- S -'
CD - CL CL. U.*

-3 at *.- CC- -2

LoCD =. CM) C m u,

L- a LOGOFBORIW3SE-9-3m-w

ffGUR

Uo



a, 'a
F. ~

"r, C..

LU c c £

, a

C.

aC wC

uo ; ' - 0
-;0 ,U ca ((

IL. 3cc CDa O.:
M a- 0 u J Ca m* J

j 06

z;; C, a) U) CA w0 w CC ~ - .

0 0 .0 -

0)I CU 3--C 0 ID

. . 2 -= 0t 1

m~~c () 00 0C-2 *-

~0 C4- c . 0a - 0 g -

A iJ 0 0) 0 C- .3 0 1U C 0
LiJ a w. X- -j im0 -C 3. z w-

G U .0- th. LaiL =e 7; -= C 2. .) C) 0
= 2 - -M 00 go - -

I LB

as a,

133 ca- 3co C 1

I.- I3 coa)C In

S8313 VA en cc__ _ _ __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ __ _ _ __"_ _ _ _ _

ACON3 S u - ca Ia

2 IUL 19



I0

01

C3

so -1 C,- a m

(4 (4 01 -- I

C3 ca1 .0 - ca to

*I CD CU~ . I

0.a ao CS

0 V 1



a-

CL.U

C4
* I- &a

-C-4

_ _3 __ .j - - I"*~

'ACB u~ I-L M

cm -J -a =

L- r-

L . -. I -c

UJ~ I

Coll - I 9

L" uj c

I-a Cl

em Iul :P.

'4 = =-

no C102 S~ LU* cm WU L U

to u . .j a

n cc LO- OFl BO IN E - -

VEIFCAIO SITE SNK EATCPUA

Ml Si-N IN E T G TO ( IU SURE~

DEATMN OF TH AI FOC AS -
cONO NATIONAL, N (4 .

Ca -J mAFV-06



- - cc_

C= -u'3

"i CD U.

U.) __ _ __ _ _ ____=_ _

C.)

- C

u-i

CD 43 -

.2 ~ = 5). :'.

a 4) 3 a) a~

~ ~).- W m~s 4) )

C-3 CL),

C... C. ' .

2C CD C= C

C2 cU C79 C w0



* 4.1

UOC

CD a)

- C,

=, a-4 r .
-1 C3 7= c

a .- to C2 ca -GmC
O = -

C .U . I C

Ua- c e 00 miA .

C= C= CD. OW C A

C -D .V co C

* IL4 C C C C

C, CIOE CS Cu



_ _ _ _ _ _ _ _ _ _ a c
3~G). ca4

I-~0 - c

Le) 41 r- 4'

I~U Ir -c "W

04

I- 3

-r = ; e

u- u~ C LUL I- L a

CD -i=-C c

uj ujr

C-3 Co.

ce, C"

I c=

CD C-3 -c
LU -C - -.

ME I- I.LU

c'!ce LU LU cm I--

w LU LU m LU LU LU LU CD20

-CL 0 U

L" -Cc L cn -cc :z =
cc, CD = ~ C= M I-

c:; = be C.1 = LUJ 7- )C
wD -i I-- C,iff = =

AL. LL m a-. C£4 C3 m-

a

04 o~w

N C=

VERIFICATION SITE, SNAKE EAST COP, UTAH

MX 51 TIN N EF GAllION j FIGUCI

DFPAP MENI 0; THE AIR FORCE SAMSU 8-5
____ ___ ____ ___ ____ ___ RE NATEUK AL. INC.13 AFV-06



FN-TR-27111 I

-- r

c=J LI. LO. cc~-

LU L3

C.,3

L

_ -3

4 J4

C) z3_ _ __ __ _ __CI

(0 7,

Si - VAoSWt1

AUU

3di 3 dNLS W 6 -

2 JU 7 -



0~

cz cz = C= C
cc cc C

C= nc C J

"I cM -

~IM CS.



Z.- A. "r )L

C= di -mc

0-4)

C2 ca~
cm. ~~

49C CDC

u-. W J-i

=, -m
-~ w

_ _u _ _ _

-cc LhJ 7N~

U- J C3co

u~ -. jU l

CL .. -

j u.J cm I-

C3 ~ ~ - I- -L

=- -< =

-- j I.. -c

ME SIIN INVS IG TO FIGURE

DEATMN OF THE AI ORE -M -

- .f00 1NIIATIIOAL-ONO

2 .~ CA) V U.



FN-T-27-111I

a-o
-aAC-

-a

-E V- . (Ak

C4 c t c ,C

-

C2~

ci 4- -C=

-Eaa
0u

LLI m :1

0

if- CL
®r___C_,

z 03-9
m,

--a -7-7

S13 co C" co L

- -- a -N

AND033H -S 8) IS CM

3d ~ 31- ~a
d 3V 6.- W

2a JUL 7



C* co C)-

cc =C. C2

-o r- CCI 0I cc mC

C7 mi M,



,..s . i,,,,. 4 . ..il
__ __ _ __ _. to 4.. c

, 0

L'J% a "c Ik .C=.

I) C:, C .I- IiII,-._

d c -k.

-- i

_ C = _CN

w u CuI- _

U. L, -A Ui L

Ci =

i=--

" ~~~~C T O BRN E8-

w~1- -z - -

-CC -CC

SIII -M = = I.-

LU I- .- = -

j I lN I-

a.W I" uCw
-A_ _a-__ _ _ a- =M

cl - a c

TME = wA=I-- W

z D== -

w~ ~ =- C-,= w

cm - -C

a. . ' - 7 4.-

a. J'II

LO OF. -. BORN LE8-

fI-. m W&CNL INS.-
(4 LU ~AFV-0 '



FN-TR-27111 I

acc
-J2

Cc - = co c

C= I-

C.CD

C.CM
cm Q. 4) L _

C _. _i _

a) 0) (U

c .) (D CAI-t E !4!!Lt1~a
mU w) C.* ac (

0a w w 0 - (
0).. Si C.

-WJ Co C.0
'm 01. 4

2- : ~ . .- A1 0) 0 U.) 03

tia C2 P. 6-M 2,w

S3SL L' 'M 3 aC0 o C

a-a
A91H ILI

SU3131n Ca@2c

3fl1VA N

MdAI 31dNVS

2 JUL 79



E-

a)!

2i

- -- -----
cm CD

co cc C2. C-

COC) 

aC"I

I C? 14 WII ? ca

Z=



2cI- l

C- -ca*

In -W2

Ac.

C.Ca

- .W

=- LU - 1 L

LLCDLL~~.
IZII -i aU

I"--
z *-Cato

IU *

I- ..
L" CCD V) .

a--cI

"A LU L U w I
c-

V L" cc C'4 .xC

Lm w -c

LU LU' C-3 C0

-~4 0.0,L

ca Ca Z LUC'

LOG I OF BOIN S -

VERIICA IN SIE SN-K EAS COU

MERIFICAION ITVESAIE EASICUAH

DEPARTMENT Of THE AIR FORCE SAMSO 81-8

_____ ____ ____ ____ _Ono - N U TIUNAL INC.-
___ AFV-06



SECTION 7.0

TRENCH AND TEST PIT LOGS
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EXPLANATIONS OF TRENCH AND TEST PIT LOGS

See Section 6.0, "Boring Logs", for explanations.
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C.3 Z

W SOIL DESCRIPTION REMARKS ANALYSIS
" O"R SA FI LLPI

"0O " "SILTY SAND, light brown, fine to

coarse. poorly graded, slightly vet
waist, angular to subangular, cal- s?
caroous; some silt, trace fine gravel.

2- o: ::e: SANDY GRAVEL, light brown, fine to
0 ~coarse, poorly graded, slightly moist.

angular to subangular, calcareous;
1 ;. ",m *. some fine to coarse sand; trace silt;

4 o e, interbedded lenses of gravelly sand;
Q 0' § stage I caliche to 9.0'. stage I

4"5. caliche (9.0'-12.0').

a a

2 D.
0;.,, .,

mediumo * GP- dense vertical walls

g o to stable
8 e * dense

4 0. 00

0 0

12 - 0 o.

4 -4 •*.** *
40

14- TOTAL DEPTH 13.5' (4.1m)

* 16-
-5

18-

6
20-

TRENCH DETAILS
SURFACE ELEVATION 5115' (1559m)

DATE EXCAVATED 31 OCTOBER 1978 LOG OF TRENCH SE-T-i

SURFICIAL GEOLOGIC UNIT A5yA4o VERIFICATION SITE, SNAKE EAST COP, UTAH
TRENCH LENGTH 14.6' (4.5m)

TRENCH ORIENTATION NW - SE MX SITING INVESTIGATION frlous

DEPARTMENT OF THE AIR FORCE SAMSO 7-1

2)UL 79 AFV-04



- - a. ..... ..-

FN-TR-27-I I I

. DEPTH 
S

z SIEVE

o L3 SOIL DESCRIPTION REMARKS ANALYSIS

7-77- GR SA Fl LL PI

'"// CL- SANDY CLAY-SANDY SILT, brown,

'<///// ML Still slightly moist, slightly plastic, 4 38 60 23 5

-. .- calcafeaus; some fine sand

GRAVELLY SAND, brown, fine to coarse,
2 i ;::'.:.:. '':'

poorly graded, dry, subangular to sub- vertical walls
rounded, calcareous; little gravel; sloughing

modum intermittent lenses of sandy gravel;
stage I caliche (4.0'-5.0').

4-

Oo.0 o SANDY GRAVEL, gray, fine to coarse.

'.Oq " a rt u n , r s poorly graded, slightly moist, sub-

6 angular to subrounded. calcareous;
2 ' 0 0 . some coarse sand; stage I caliche.

,. - O GP dense vertical walls 68 34 0
C, *o,.0~ cavingB 0. .

o

TOTAL DEPTH 11.0- (3.4m) terminated due

to unstable

12- vertical walls

14-

16-

-6

20-

TRENCH DETAILS
SURFACE ELEVATION 5030' (1533m)

DATE EXCAVATED I NOVEMBER 1978 LOG OF TRENCH SE-T-2
SURFICIAL GEOLOGIC UNIT A4o VERIFICATION SITE, SNAKE EAST COP, UTAH
TRENCH LENGTH 12.5' (3 8m)

TRENCH ORIENTATION W-E V1 SITING INVESTIGATION tIsuot

DEPAPIMENT Of THil I FORCE SAMSO 7-2

__________ _________ NATIONAL i d

2 JUL 79 AFV-04
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FN-TR-27-1 Ii

DEPTH ,caz S IEVE

C a CA SOIL DESCRIPTION REMARKS ANALYSIS
: ,,.M O "-"z R SA FI LL PI

0 0 CLAYEY SAND-SILTY SAND, light brown, 33 20 7

SC- medium fine to medium, poorly graded, slightly

moist, subangular to subrounded. cal-
-S- dense careous, some slightly plastic silt;

2- . dos lenses of send and silty clay through-
out.

' 0 0o-

00o00 0 SANDY GRAVEL, brown, fine to coarse,

4 o o o poorly graded, slightly moist.
.. 0 0.o angular to subangular, calcareous;
0o0 08000 some fine to coarse sand; little

000 0o 0 . medium silt; occasional cobbles to 5"size
..o~o dense (6.0'-14.0'). stage T calichs.

00 0 0 o
6- 0 0 0 0
o6 0 000 0 0

OOoOoo00

0% 00 000O vertical wells
o ostable

0000000.
00 0 00006

0, 000 0 o :O O O O
00 0 0

1. 00 00000 0O

0 0 00 00
.* o0 0000 dense-3 10-o o...%oo- o o

t O 00000000:0 000.00
0 0 0 0 '00
0 00 * 000

.0 0.0 0
000000 0 .

12- 0 0 0
0 0 oo 0 o- o medium
, 0 00 .o 0 0  

dense
-4 o o O 0°O

Do:OOoOOo

00 0000*00

14 o o o'o* -

TOTAL DEPTH 14.0' (4.3m)

16-

18-

20-

TRENCH DETAILS
SURFACE ELEVATION : 5086' (1550m)

DATE EXCAVATED 3 NOVEMIER 1978 LOG OF TRENCH SE-T-3

SURFICIAL GEOLOGIC UNIT: A5i VERIFICATION SITE, SNAKE EAST COP, UTAH
TRENCH LENGTH 14.0' (4 3m)I TRENCH ORIENTATION : N-S MI SITING INVESTIGATION risuws

DEPARTMENT OF THE AIR FORCE - SAMSO 7-3

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _O N OE N A T I O N A L , N U.

2JUL 79 iAV0
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9L ca Oz SIEVE
CA (Aj I

A C3 SOIL DESCRIPTION REMARKS ANALYSIS
-,j- " "W z 04 $A IFI LL PI

0 0 SILTY SAND. light brown, fine to
SN loe coarse, poorly graded, slightly moist, 19 34 47 21 3

o 0 o . .- subangulor to subrounded, calcareous:
0 * ,om slt; little fine gravel.

2 ..: .0. a _______1 -- o

o 00 medium SANDY GRAVEL, light brown, fine to
.4 dense coarse, poorly gradad. slightly

a co * * moist, subangular to subreunded,
o beec0 calcareous; little fine to coarse

4 00, . sand; trace silt; occasional cobbles
Sto 5"size;stags I colicho (1.01-o ' co 005').

400 0 G,

0- • c~o GP-F

2 I.b 0o GM vertical walls

0. 0 stable
*0 0f ,

0 dense

-3 10 0° 0

12- 0

0 ":

'o o

14- TOTAL DEPTH 13.5' (4.1m)

-5

20"

TRENCH DETAILS

SURFACE ELEVATION 5475' (1669)
DATE EXCAVATED 4 NOVEUDER 1978 LOG OF TRENCH SE-T-4
SURFICIAL GEOLOGIC UNIT: A5i VERIFICATION SITE, SNAKE EAST COP, UTAH
TRENCH LENGTH : 14.3' (4.4w)
TRENCH ORIENTATION : NE- SW MX SITING INVESTIGATION rIgURs

OEPARTMENT OF THE AIR FORCE - SAVSO 7-4
"__NO NATIONAL INO

2 JUL 79 AFV-04



FN-T-27-111I

S DEPTH
a. z SIEVE

'4 - 4 4SOIL DESCRlIION REMARKS ANA LYSIS

IN O R SA Fl LL P1
a a T SILTY SAND. light brown. fine to- -- -

coarse, poorly graded, slightly vertical
* . SI loose Moist, angular to subangular, cal- wells 16 56 26

* .careous; some silt; little fine to sloughing

21coarse gravel. ______

GRAVELLY SAND. light brown, fine to
coarse, poorly graded, slightly moist,
angular to subangular, calcareous;

1 some line to coarse gravel; trace
silt; occasional cobbles to 4" size
(2.0'-5.0o);stags I caliche (1.5'-

2

medium vert icalI
. SP- dense wellIs

8 ~ * tostable
dense

10

12-

.4 4

TOTAL DEPTH 14.0' (4.3m)

* 16-

-5

Is-

* 6
20-

TRENCH DETAILS _______________________

SURFACE ELEVATI.ON :5200' (156Dm) .LGO RNHS--
DATE EXCAVATED 5 NOVEMBER 1978 LGO RNHS--

SURFICIAL GEOLOGIC UNIT: ADI VERIFICATION SITE, SNAKE EAST COP, UTAH
TRENCH LENGTH :14.7' (4.5m) 

FGRTRENCH ORIENTATION W -E MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - SAMSO 7 -5
-n IUDNATIONAlm ONO.

2 JUL 79 AY0
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i DEPTH SIEVE

r . - SOIL DESCRIPTION REMARKS ANALYSIS
- " w a '- z

S . ... OR SA FI LL PI

loos..-SILTY SAND, brown, fine to coarse.
-r 1000 .spoorly graded, slightly moist.
. ".. ubnguler, calcareous; some silt.

60 € 00 60

o:o oo SANDY GRAVEL, light brown, fine to
2-0 - 000 0 0aO. coarse. poorly graded. slightly

90006 0 00 moist, angular to subrounded, cal-
,0o o< 0. careous; some fine to coarse sand;

0% 040 little slit; occasional cobbles to 6"

6000 000 size (.O-8-.O'); stage I caliche
4 -o *%0 o (I.5'-2.5).

o6 00 0006

00o 00008 60O
00 a0 0 0

o 0000000

000 0 o0
0 - 0. 06 0

.0,00:o90 oO0
0 0"2 o 00.0 modiuw

0 6 medium vertical
0000oo 0 o dense

0900 o ' t walls0 o Oo0 to

o 0o o ~oo dense stable

000

- o
, °

o o
0

ooo
0D o 0 oo00 o

eo o oo%0 00.

3 000000010 oo o0000000

0000 0

0 00006-3 10 o .o

0 0 00000
00 00 0 :0 00'

00 6.0 0

.0 000 00
12 o oo0o

S 0 0 000 00 o

0 0 D0 0 0

O000% 00

060 0000 
c

Iso

18-

20-

-TRENCH DETAILS
SURFACE ELEVATION :5375' (18m)
DATE EXCAVATED :5 NOVEMBER 1978 LOG OF TRENCH SET-6
SURFICIAL GEOLOGIC UNIT: A~y VERIFICATION SITE, SNAKE EAST COP, UTAH

0TRENCH LENGTH :14.3' (4.4m) FIcaTRENCH ORIENTATION :N-S Mx SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE SANSO 7-6

2 JUL 70 tT AFV-04
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SDEPTH -___________________

SOIL DESCRIPTION REMARKS ANAM I

.. 8 ~GOI SA El LL PI

SILTY SAND, brown, fine to coarse.
loose Poorly graded, slightly moist, sub- 4 72 24

angular to subrounded. calcareous;
* some slit; trace fine gravel, layer

2 . of sandy gravel (8.0'-9.2'); occasional
* cobbles to 6" size.

4

vert ical
6 me I

2 stable
*SM

8- medium
dense

12-

4

'44

TOTAL DEPTH 14.0- (4.3m)

168

18-

6 20-

TRENCH DETAILS _____________________

SURFACE ELEVATtON :5070' (1545w)
DATE EXCAVATED 6 HOVEMBER 1978 LOG OF TRENCH SE-T1
SURIFICIAL BEOLOGIC UNIT: A4o VERIFICATION SITE, SNAKE EAST COP, UTAH
TRENCH LENGTH :18.0' (4.9w)
TRENCH ORIENTATION :NE-SW MX SITING INVESTIGATION Fleal

DEPARTMENT OF THE AIR FORCE -SANSO 7 -7
_________________________________ATIO AL UN

2 JUL 70 AFV-04
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DEPTH S iEVE

SOIL DESCRIPTION NEANKS ANALYSIS

m u OgRAVELLY SAND. brown, fine to

sodium coarse. poorly graded, slightly
Si dense moist, angular to subangular,

calcareous; some fine to coarse iS 69 13
gravel: little silt.

.o SANDY GRAVEL, light brown, fin to
00 O ., coarse, poorly graded, slightly

6 UP dene moist, angular to subangular,so,:: tee calcareous; some send; trace sift?

2 stage I caliche.

SILTY SAND. light brown, fine to

coarse, poorly graded, slightly 12 50 36
3 moist, angular to subangular,

3 - So dense calcareous; some slit; trace fine
. . • .gravel: layer of sandy gravel

S0(4.0-4.5).

3 - . " i

4-

5'. ": or dense

5

__________ ~ TOTAL DEPTH 5.0' (1.5w) ______

SURFACE ELEVATION: 5096" 3m)
SURFICIAL GEOLOIC UNIT: A~yA4o LOG OF TEST PIT SE-P-i

LO OF TES PI E-

MI• SIIN INETGTO

MR= IAI1M N ND

.A

2I

3"

4-

5"

, SURFACE ELEVAT ION :
- SURFICIAL GEOLUIC UNIT: LOG OF TEST PIT ILGO ETPtS--

VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATION /reset

DEPARTMdENT OF THE AIR FORCE - SANSO] -

2 UL 79 JAV0
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i EPTH SIEVE

% . " SOIL DESCRIPTION REIARKS ANALYSIS

=.. __ _ __ _ __.__N SA FI LL Pl

SILTY CLAY. brown, slightly moist.
medium plastic. calcareous; little

fine sand; stage I caliche

, CL liv

CLAY. light brown, slightly moist.
medium to highly plastic, calcareous.

3 ell very
stiff

1 IIII

4 SANDY CLAY, light brown, slightly
moist, slightly plastic, calcareous:

e little gravel (U.11- 8.O*); stoa I

5

,'~~"/'CL lirm

7///////,

S -

GRAYELLY SAND, light brown. medium
to cea///, poArly graded, slightly
moist, sbnguilar to subrounded,

SI/ danc tIcalcareoaes; little fine gravel;
trace ilt; stags 3 calichi.

.3

TOTAL DEPTH 10.0' (3.0m)

* S~URFACE ELEVATION: 501O6 (1527m)-----
SIUFICAL GEOLOGIC UNIT: Aft LOG Of TEST PIT SEP-2

LOG OF TEST PIT SE-P-2
VERIFICATION SITE, SNAKE EAST COP, UTAH

M1 SITING INVESTIGATION F61

DEPART-ENT OF THE AIR FORCE - SASO 1-,

2IJUL79 A1FY-O5
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SDEPTHSIE

O SOIL DESCRIPTION REMARKS ANALYSIS

w-- • -- _RSA F I LL PI

1O~ 0 :"SILTY SAND, light brown, fine to
SM ooe coarse, poorly graded, slightly moist.

SN loose subangular to subrounded, calcareous; 8 64 26
some silt; trace fine gravel.

00° oO SANDY GRAVEL, light brown, fine to
o~ ooo coarse, poorly graded, slightly
0o o 0 o o o moist, subangular to subrounded,

00 0 o0 calcareous: some sand; occasional

2 °00000000 cobbles to 5" size; little silt;
o 000000o0 stage rl caliche.Soooo o: o

°oo o

- ooo Oo

oo. o .oo

Go o G M dense3 oooooo oo
0 0 00 .. 00 01

0 00 0 00 00c

4- o
o

-o.*~

000000000

oo %-o
o0000 o 0 

o

:0 00 000 0 0

. 000 0 0 0

00 00~
oo o ooo o

..O o o °
00000

I ITOTAL DEPTH 5.0" (1.5Em)

SURFACE ELEVATION: 5055' (1547m)
SURFICIAL GEOLOGIC UNIT: A~y/A4o LOG OF TEST PIT SE-P-3

0 ' 0 SILTY SAND, ligIht brown. fine to 6 0

;".i.. ." .'icoarse. poorly graded, sliglhtly moist,

•...loose subrounded, calcareous; some silt; 98 13

• -, . , ' ". .trace fine g~ravel.

i GRAVELLY SAND. light brown, fine

,, to coarse, poorly glraded, slightly
"i" i .

.  
medium moist. subangular to subrounded,

"."--" .-. dense calcareous; some fine to coarse
=. 2" ,i '., cagravel; little silt; stag~e I

- 1 " - .".. dense

4-." ,-

" 5- TOTAL'DEPTH 5-0' (1.5m)

" SURFACE ELEVATION: 5010, (1527m)
SURFICAL gEOLOGIC UNIT: A5y A4o LOG OF TEST PIT SE-P-4

LOGS OF TEST PITS SE-P-3 AND SE-P-4
VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATION [ levall

OPARTMENT OF THE AIR FORCE SAMSOJ 7-10

RMNimI NATIONAL,. ONO,
2JUL 79 AFV-03
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zTSIEVE

#A b C SOIL DESCRIPTION REMARKS ANALYSIS

U s.~ -J GRISA Fl LF

* .SILTY SAND, light brown, fine to
coarse, poorly graded, slightly

* SM loose moist, subrounded, calcareous;
little silt; trace fine gravel;

1 stage I caliche.

, • e SANDY GRAVEL. light brown, fine to
coarse. poorly graded, slightly

O moist, angular to subanguar cat-
2- gcareous; some fine to coarse sand;

occasional cobbles to 5" size (2.0'-
0 5.0');staGe I caliche

3 - GP 
•  OF dense

4 -

5 : •_afi - - t: I I

I
0 

IC TOA.EPH50(.m
•oao S e b l

5 - _ _ _ _ _

TOTAL DEPTH 5.0O (1.5w) _______

SURFACE ELEVATION: 5198 (f584w)
SURFICIAL GEOLOGIC UNIT: ASi (S2) LOG OF TEST PiT SE-P-

0 O : *.:!.;: ; SILTY SAND, ligtht brown, ine to

-" ""M loose coarse, poorly graded, slightly
. • .l.,oose moist, subangular to subrounded.

. . calcareous; little silt; little fine
to coarse gravel; stage I caliche.

o * • SANDY GRAVEL. light brown, fine to
- o ~e 01 coarse, poorly graded, slightly

so* - moist, subangular to subrounded,
S...::;. calcareous: some fine to coarse

2 % sand; trace silt: stage I caliche.

e* C. *0 $P- medium

asC* % * GM dense
3 0 .G

to i 0.Oqb° 0
'

a .0 s

4' O l C .

0 q,

0. 0

I_ _______ TDTAL DEPTH 5.0' (1.5m)

;SURFACE ELEVAT1ON: 5025' (1532w)
- SURFICIAL GEOLOGIC UNIT: A5y,A4o LOG OF TEST PIT SE-P-6

LOGS OF TEST PITS SE-P-5 AND SE-P-6
VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE SAMSO | 7-11

- ONO NATIONAL, ING,
2JUL 79 AFV-03



FN-TR-27-I II

- U DEPTH
CA SIEVE

3 W_ SOIL DESCRIPTION REMARKS ANALYSIS
W~ C3 _____ 9.) _ G A FI LLIPI

0 0 GRAVELLY SAND. light brown, fine to
coarse, poorly graded, slightly moist.
subongular to subroundod, calcareous; 38 311 28

So loose and fine to coarse gravl; soma silt;
1, -. " .stage I coliche.

ao, - SANDY GRAVEL, light brown, fine to
coarse, poorly graded. slightly

moist, angular to subrounded. cal-
, careous; some medium to coarse sand;

a *. stage I callche.
t •~ 'q 0 e*

6 0 O0 rho
0" 0 Go* medium

3- 0 o DO 0  OP dense

00o a ,031.

4 - 0 eA 4O o. ..

TOTAL DEPTH 5.0' (1.5m)

SURFACE ELEYATION: (1534m)
SURFICIAL GEOLOGIC UNIT: ASy/A4o LOG OF TEST PIT SE-P-7

0 a SILTY SAND, light brown, fine to
coarse, poorly graded. slightly moist.

meim subangular to subrounded, calcareous; 22 46 32
medium some sill; some fine gravel: stage I
dense caliche (1.0'-1.5').

0 00o, SANDY GRAVEL, light brown, fine to

00 .0 .coarse, poorly graded, slightly
0. 0 moist, angular to subangular, cal--, , ~~caroous; some fntocassand; i

0.0 o" trace silt; stage I caliche.

o 0 .0 GP- medium
3 ON dense

* 0 *0.0 00

o

0 -TOTAL DEPTH 5.0 (1.5m)

SURFACE ELEVATION: 5301' (161m)
SURFICIAL GEOLOGIC UNIT: ASI LOG OF TEST PIT SE-P--

LOGS OF TEST PITS SE-P-7 AND SE-P-8
VERIFICATION SITE, SNAKE EAST COP, UTAH

MI SITING INVESTIGATION rIulat

DEPARTMENT OF THE AIR FORCE SANSO 7-12

SaJUL NATIONALN



FN-TR-27-1 I

DEPTH
CA Z SIEVE
. SOIL DESCRIPTION REMARKS

,,____-,_., - _____R IO SA Fl LL PI
l O . GRAVELLY SAND. light brown, fine Io

coarse, poorly graded. slightly
SO loose moist, angular to subangular, cal-

careous; little fine to coarse
I . . . ... gravel; little silt.

• '** SANDY GRAVEL, light brown, fine to

0r. •*~ coarse, poorly graded, slightly
moist, angular to subangular, cal-

locareous' some fine to coarse sand;
, 2 - 0.' 5  trace silt; occasional cobbles

"00 " to 8" size; stage I caliche.

SFG- medium3 - GN dense

0

4 t "e-°0 b

5 ~ ...
5 *s

TOTAL DEPTH 5.0' (1.5m)

SURFACE ELEVATION: 5455 (1506m)
SURFICIAL GEOLOGIC UNIT: A5i LOG OF TEST PIT SE-P-9

0 0 : :. : "...O .- SILLY SAND, brown, fine to coarse,

poorly graded, slightly moist, sub-
angular to subrounded. calcareous;

SM loose little silt.

GRAVELLY SAND, tight brown, fine to

2 coarse, poorly graded, slightly
2 - SC dense moist, angular to subangular, cal-

-*careous; some fine to coarse gravel;
little clay; stage I caliche.

SANDY CLAY, brown, slightly moist,
medium plastic, calcareous; some

3 fine to coarse sand.

very/"CLCL stiff

/ ,.

_____II _/________

TOTAL DEPTH 5.0 (1.5m)

SURFACE ELEVATION, 5024' (1531m)
SURFICIAL GEOLOGIC UNIT: ASy'A4o LOG OF TEST PiT SE-P-l

LOGS OF TEST PITS SE-P-9 AND SE-P-10
VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATION i eeing
DEPARTMENT OF THE AIR FORCE - SAMSO 7-13

NO NATIONALII INC.

2 JUL 79 AFY-O3



FN-TR-27-i II

j DEPTH V

owl( SOIL DESCRIPTION REMARKS ANALYSIS1

- -" L.: -
--. CZ GR SA FI LL Pl

.... /'" / SANDY CLAY, green. slightly moist.

stiff medium plastic. calcareous; some
/- ,'' , fine send./7///,

__- I . , 7/// ,'/

///I////
,////,

.44-

C///i

/Is t 111

• "/ / / / // /

7/////,

//////,

3,7//////,

///7//,

//////,

1 / // ///

- //-/ //7/
" ///7// very

TOTA7/ L DETH1001(30m

111,IT NG IN ES IG TIN 1,a

2 ~ ~ JU7 77 77-0

/777///,

/7,/,,"

/ / /

,4 _ 77,, , .7/

77/ //''1"

7./,,/ /

/ . ,. / / /

7, 7 / ,

7 ,// /
77/ , ,

3 //7/ / I

VERFIATONSIT, NAE.ASTCO,,TA

2TOTLL DEPTH 10.0IUN(3.0F)-O



FN-TR-27111I ______________________________________

_ * DEPTH SIEVE

C, C SOIL DESCRIPTION REMARKS ANALYSIS

a _____ _ - AORISA Ft LL PI

SILTY SAND, light brown, fine to

coarse, poorly graded, slightly
moist, angular to subangular, cal-

•. S d careeus; little silt; little fine

.SM dense gravel; occasional cobbles to 5"
size (1.0-5.0').

2.-

SOOoOoO SANDY GRAVEL, light brown, fine to
So o coarse send poorly graded, slightly

OooOOo O~omoist, subongular to subroundod, cal-

o. 0 o- o careous; some fine to coarse sand;o0000 oo some silt;stage I caliche.

o o oo

0000 very
0 o%: GM dense

0 00 

oo

oooooo o

4 00000

;o o o o o
°

o
o  

oo o oo o o

o o o 0o
)o o o o 

o

+ 000 0 o 0
- o 00000000

TOTAL DEPTH 5.0 (1.5M)

SURFACE ELEVAT ION: 5e
SURFICIAL GEOLOGIC UNIT: A5i LOG OF TEST PIT SE-P-12

SM .lo.se SILTY SAND, dark brown, fine to

SO .os coarse, poorly graded, moist,
angular to subangular, calcareous.

1 0 a SANDY GRAVEL, light brown, fine to

OO 
0
.. - coarse, poorly graded, slightly

000 at moist, angular to subangular. cal-
000 a careous; little fine to coarse sand.

,G
o  .0 trace silt. occasional cobbles to

0 '0 5" size; stags El caliche (2.'-50' O).
2
2 -ense

, 0 O
, 0 0 40, " o o 0o,, GP -; den se

3 * o

*. 0 .,

4-0 . O: •

0

:0 0
6 000 0 0

TOTAL DEPTH 5.0' (..m)

SURFACE ELEVATION: 5410' (1649m)
SURFICIAL GEOLOGIC UNIT: A5i LOG OF TEST PiT SE-P-13

LOGS OF TEST PITS SE-P-12 AND SE-P-13
VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATION iecl

DEPARTMENT OF THE AIR FORCE SAMSO 7-15
"_lgo NATIONAL, IN.L

2 JUL 79 AFV-03



FN-TA-27-I1l

_j DEPTH SIE
-j SOILV

SOI DoESCRIPTION REMARKS ANALYSIS

U -j

S0.SILTY SAND. light brown, fine to
coarse, poorly graded, slightly
moist, subangular, calcareous; some 21 54 25 Np
silt; some fine gravel.

_ Si loose

2.
g 0a % a SANDY GRAVEL, light brown, fine to
• o,0 * a coarse, poorly graded, slightly

0 moist, subangular to subounded, cal-
e 'O ncareous; some sand; trace silt;

3- %* occasional cobbles to 4" size;
. !04 stage I caliche.

I.*.~ ' - dense
% GN

4 :
0* *.6 qb,0 0 I

5 00

, .o *O*

--" 5--' - "°_______ __-
_ TOTAL DEPTH 5.0' (1.5m)

SURFACE ELEVATION: 0 5 45m)
SURFICIAL GEOLOGIC UNIT: ASy A4o LOG OF TEST PIT SE-P-14

0 0 SILTY SAND, light brown, fine to

coarse, poorly graded, slightly
moist, angular to subangular.

SM loose calcareous; little silt; trace
1 fine gravel.

SANDY GRAVEL, light brown, fine to
o* v.. c, coarse, poorly graded, slightly

.2"* " 0, moist, angular to subanguler. cal-

. . .car.ous; little fine to coarse
* o. oecO sand; trace silt; occasional cobbles

* **• .'n~to 5" size; stage I caliche (1.5'-4.0').

3- a.c B P- dense
* O 4 GN

,,~0~-0

L 5 . TOTAL DEPTH 5.0' (1.5m)___

SURFACE ELEVATION: 5160' (1573m)
SURFICIAL GEOLOGIC UNIT: AGI LOG OF TEST PIT SE-P-15

LOGS OF TEST PITS SE-P-14 AND SE-P-15
VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATION F s601

DEPARTMENT OF THE AIR FORCE SAMSO 7-16

1 _ _ _ _ _ _ __ _ _ _ _ _ NATION L ING

2 JUL 79 AFV-O



FN-TR-27-I II

DEPTH ______ _3_- ist S IE:E 11P
SOIL DESCRIPTION REMARKS ANALYSIS

UAI 
ORS FIjL0 SILTY SAND. light brown, fins to

coarse. poorly graded, slightly
moist, angular to subangufar, cal- 16 55 20so loose careaus, goens silt; !!ittl fine

gravel; occasional cobbles and

boulders to " size 5-5.).

eo... SANDY GRAVEL, brown, fine to coarse,

2-a .* * poorly graded, slightly moist,
*-- .O . 0%, ani ular to subrounded, calcareous;

.0 *little fine to coarse sand: trace
.. qso a silt; stage I caliche (I.O'-3.O).

3- . a a. OP- medium
- , GM dense

O a

0"

4 LD'ETH 5.

''0

000~ 000

TOTAL 5EPTH 50' (1.5m)
SURFACE ELEVATION: 500" (1107w)
SURFICIAL GEOLOGIC UNIT: ASi LOG OF TEST PIT SEP-16

0 0I

2

3

,44

LOG OF TEST PIT SE-P-lB
VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATIONrgin

DEPARTMENT OF THE AIR FORCE SAMSO 7-17

________________________WINO__ NATIO A JU M

2 JUL 79 AFV-03

I-*.



FN-TR-27-11 I

SDEPTH C
9L5 (.5 S IEVE
,, 'G W SOIL DESCRIPTION REMARKS ANALYSIS

IN -. E OR SA Fl LL P

SILTY SAND, light brown, fine to

coarse, poorly graded. slightly moist.
angular to subangular, calcareous;
some silt; trace fins to coarse gravel.

11 66 23

'5- 2

vertical
SM loose walls

3- caving

4-

5

0Oe* 0

* 0 . SANDY GRAVEL, light brown, fine to
6 aa *0 0 coarse. poorly graded, slightly

o O o moist subangular to subrounded,S0 0 . calcareous; little line to coarse
2 0 sand; trace silt; stage I caliche vertical

, * 4 ." GP- medium (6.0-8O) walls
A 7- G M dense stable

7 .0 0o . 0

- 0
* " , *a •

TOTAL DEPTH 8.0 (2.4m)

9-

3

SURFACE ELEVATION: 51140 (1550m)
SURFICIAL GEOLOGIC UNIT: AS1 LOG OF TEST PIT SE-P-17

LOG OF TEST PIT SE-P-17
VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATiON iiSl

DEPARTMENT OF THE AIR FORCE - SAMSO 7-16
-fno NATIONAL. IMn.

2 JUL 79 AFV-05



FN-TR-27-111I

' DEPTHSEV

SOIL s D ESC.R(IION REMARKS ANALYSIS

311 GEW SA FLL PI

77- GRAVELLY SAND. light brown, fine to
5P md~umcoarse, poorly graded, slightly moist.

SI dne subangular to subrounded. calcareous;
...... some fine to coarse gravel: trace sift;

1 - ______occasional cobbles to 10" size.

* SILTY SAND. light brown, fine to
coarse. poorly graded, slightly
moist, subangular to subroundad.

4, calcareous: little silt; little
2 fine to coarse gravel; stage I

calicha; layer of sandy gravel
* (4.5'-5.0').

3 SM dense

4

0!

I _____ ITOTAL DEPTH 5.0' (1.5m) j______

SURFrACE ELEVATIONd: 5246 (16010m)
SURFICIAL GEOLOIC UNIT: Ai LOG OF TEST PIT SE-P-la

0 0 SILTY SAND. light brown, fine to
coarse, poorly graded, slightly

A moist, angular to sipbrotinded. cal-
careous: some silt; trace fine

gravel; occasionail cobbles to 4"

S11 loose

GRAVELLY SAND. light brown, fine to
coarse, poorly graded, slightly
woist, angular to subrounded cal-

3 -careous; some fine to coarse gravel;
little silt; occasional cobbles to

SM mdium4u size: stage Tcaliche.

dense

4-

5 ITOTAL DEPTH 5.0' (1.5m) _______

SURFACE ELEVATION: 5220' 051m1)-
SUIFICIAL GEOLOGIC UNtIT: ASi LOG OF TEST PIT SE-P-19

LOGS OF TEST PITS SE-P-16 AND SE-P-19
VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATION Flewlt

DEPARTMENT OF THE AlR FORCE SAMSO 1 7-19

____________________ONO -uU NATIONAL, ONO
2J)UL 79 AFV-03



$ FN-TR-27-I II

_j DEPTHSIE
b.C.3

CA W Go SOIL DESCRIPTION REMARKS ANALYSIS

- L" _.____GRSA Fl LL Pf

. •SILTY SAND, brown, fine to medium.
poorly graded, slightly moist. cal-
careous; little silt; trace fine
gravel.

•. vertical

Su loose walls
caving

2-

3 -b's ' SANDY GRAVEL, brown, fine to coarse,
-1 o."% poorly graded, slightly moist, angular

* * *.* to subangular, calcareous: littleso, a medium to coarse sand; occasional vertical

4-1 0'* GP dense cobbles to 10" size; stage I caliche. wallsb * ' stable

TOTAL DEPTH 5.0' (1.5w) ______

SURFACE ELEVATION: 5355' (1632m)
SURFICIAL GEOLOGIC UNIT: Al LOG OF TEST PIT SE-P-20

D 0 SILTY SAND. light brown, fine to

coarse. poorly graded, slightly
moist, angular to subangular. cal-
careous. little silt; little fine

1 SM loose gravel.

2 Oooo SANDY GRAVEL, light brown, fine to

o,000000 ocoarse, poorly graded, slightly
0.o oo°°° moist, subangular, calcareous;.oo

o 
o ooo some fine to coarse sand; little

oo c silt; occasional cobbles to 6" size;
3 .-. 'o o stage I caliche.

lo0o medium
o GM o dense

0000

.oo oDO0 00 o00000

0 0

g O A o I T O T A L D E P T H 5 .0 0 ( 1 .5 w ) _ _ _ _ _ _

SURFACE ELEVATION: 54851 01672m)
SURFICIAL GEOLOGIC UNIT: Ai LOG OF TEST PIT SE-P-21

LOGS OF TEST PITS SE-P-20 AND SE-P-21
VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATION Flaese

DEPARTMENT OF THE AIR FORCE SANSO 7-20

2 lo JU 73 ANO-

2OA )ULT 7.0 AFV-03

SURFAE ELVATIO: 5415' (R72m



f FN-TR-27-I I

-* DEPTH SIEVE

.4 , W SOIL DESCRIPTION REMARKS ANALYSIS

0 "u- - GR SA Fl LLI P

GRAVELLY SAND, light brown, fine to
coarse, poorly graded, slightly
moist, angular to subangular, cal-
caeous; some fine gravel: little

SN loose slit.I2 -
2 oSANDY GRAVEL, light brown, fine to

000° 0000 coarse, poorly graded, slightly

D ~ omols., angular to subangular, cal-
0o:000 careous; little fine to coarse sand:
o~ little silt; stage I callche.

3 oo ooo o

00 000000 oG medium
o0 o

o
:: o dense

Oo 000

, soo .oo 0000

00 000o o0

TOTAL DEPTH 5.0' (1.5m)

SURFACE ELEVATION: 5425' (1654m)
SURFICIAL GEOLOGIC UNIT: A5i LOG OF TEST PIT SE-P-22

0 D . SILTY SAND, light brown, fine to
coarse, poorly graded, slightly

" SM loose moist. subangular, calcareous; some 18 52 30
silt; little fine gravel.

0 o 0 60
o ° o SANDY GRAVEL, light brown, fine to
00 :o:oo0

°  
coarse, poorly graded, slightly

0% ,o0° moist. subanular, calcareous; some

0
o0 o fine to coarse sand; little silt;

o o 0 o 0060

2 0 oosoo0o occasional cobbles to 9" size; stage I
o o 00 o00 caliche (1.0'-2.0').
0 0000ooo

S0o o 0 medium

00 -, % . . dense000 a0 . ; ,
000 00000,00 o0

* 'o00 0 s0

4~ r 
o o 0 o

4-D0000 0

00 0 0o0

%o00;0000
o0oooo

000000000 so~o~
5. TOTAL DEPTH 5.0' (1.5w) ______

SURFACE ELEVATION: 500' 
(1707m)

SURFICIAL GEOLOGIC UNIT: A5i LOG OF TEST PIT SE-P-23

LOGS OF TEST PITS SE-P-22 AND SE-P-23

VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATION rlOuwf

DEPARTMENT OF THE AIR FORCE SAMSO 7-21

2Jo ATIS-0AL, IWO.JUL 70 
AFV-03



FN-TR-27-I111

S DEPTH SI[EVE

-JSOIL DESCRIIPTIONM REMARKS ANALYSIS

-l GR SA F ILL PI
0 0 SILTY SAND. light brown, fins to coarse,

poorly graded, slightly moist, sub-
angular. calcareous; some silt; trace
fine gravel.

SM loose

2.
GRAVELLY SAND. light brown, fine to
coarse, poorly graded. slightly
moist. subangular, calcareous; some
tine to coarse gravel; trace silt;

3 :.:stage I caliche (2.0'-3.0*).

SP- medium
SM dense

4

5___ _____ ___ TOTAL DEPTH 5.0' (1.5m) _______

SURFACE ELEVATION: 5154' (1571m) LO OFTS PI E -2SURFICIAL GEOLOGIC UNIT: ASi LGO ETPTS--2

0 0 SANDY SILT, light brown, slightly
-~ moist, slightly plastic, calcareous;

some fine send. 4 3 N
-a ' ML stIi ff104 3 N

SILTY CLAY, light brown, slightly
moist, medium plastic. calcareous.

2 -

3- CL ve ry
1 stiff

7/..111

[TTA DET .'151

SUFC ELEATON 501 (154/ m
SUFCILGOLGCUNT ~oLG FTSTPT/EP2

t~~~V SURFACE ELEVAIOTI071A(ION

DEPARTMENT OF THE AIR FORCE - SAMSO 17-22

2 JUL 79 AFV-03



FN-TR-27-111I

SDEPTH
(A CA Z IV

CD C oSOIL DESCRIPTION REMARKS ANALYSIS1

SILTY SAND. brown, fins to coarse.
poorly graded, slightly moist, sub-

*angular. calcareous; some silt; 563
trace fins gravel.

*SM loose

2.-

GRVLYSAND. brown, fine to coarse.
poorly graded. slightly moist, angular

3 -to subangular. calcareous; some fine
1 to coarse gravel; trace silt; occasional

cobbles to 5..size; stagse cal iche.

S.SP- medium
4.........SM dense

51

~ 00 SANDY GRAVEL, light brown, fins to

6- a coarse, poorly graded. slightly
6 .Q moist, angular to subangular, cal-

careous; some fine to coarse sand:
2 ~ .'trace silt; occasional cobbles to 5'.

- 7- '

* ~ GP- dense

:a 0

00

TOTAL DEPTH 10.0' (3.0m)

SURFACE ELEVATION: 5202' (1585m) LO OFTS PI E -2
- ~SIJAFICIAL GEOLOGIC UNIT: A~yLO OFTS PI E -2

LOG OF TEST PIT SE-P-26
VERIFICATION SITE, SNAKE EAST COP. UTAH

MX WIING INVES7IGATION F161041

DEPARIMENT OF THE AIR FORCE -SAUSO 7-23

2 JUL 79ErAV0



FN-TR-27-11 i

DEPTH SIV
r. S IEVE

_3 C C, SOIL DESCRIPTION REMARKS ANALYSIS
LIS IS

. - - GRISA FI LLIPI

S.0 - SILTY SAND, light brown, fine to

coarse, poorly graded, slightly
S loe moist, angular to subangular, cal-
Sil loose careous; some silt; trace fine 10 58 32

I .gravel.

s o. SANDY GRAVEL, light brown, fine to
2 . 0 coarse, poorly graded, slightly

, 0 moist, angular to subangular, cal-
00Oo*O . careous; some fine to coarse sand;

. * trace silt.
0 . soe
as 00

3 •eC OC I

o: GP- medium
1 •  GM dense

O "O *

•s' a •--* o
4 0:"* 0"-.
o .00 ..

TOTAL DEPTH 5.0' (1.5m)

SURFACE ELEVATION: 5280' (1609m)
SURFICIAL GEOLOGIC UNIT: ASy LOG OF TEST PIT SE-P-27

0 0- 0 0 GRAVELLY SAND, light brown, fine to

coarse, poorly graded, slightly moist.
subangular, calcareous; little fine
gravel; little silt; stage I calihe

1 (2.0'-3.o r,).

SM loose

2-

00000000
*000 : SANDY GRAVEL, light brown, fine to

coarse, poorly graded, slightly
,,. 0 moist, subangular, calcareous;

So 6 mediu some fine to coarse sand; littleio oo~ 0006 medium
4- 00 6.o'o N amsilt

o oa o GM dense
o o °o Oo

0
Q

Qo°OO 0oo6

*o00o0060o
00

o
0

o _________

________0_TOTAL DEPTH 5.0' (1.5m)

SURFACE ELEVATION: 5580' (1701m)
SURFICIAL GEOLOGIC UNIT: ASi LOG OF TEST PIT SE-P-28

LOGS OF TEST PITS SE-P-27 AND SE-P-28
VERIFICATION SITE, SNAKE EAST CDP, UTAH

MX SITING INVESTIGATION Is1101
DEPARTMENT OF THE AIR FORCE - SAMSO 7-24
EfmniW NATIONAL, mNUJ

2 JUL 79 AFV-O3

-I,



FN-TR-27-111I

DEPTH

W) SOIL DESCR~IPTIONU REMARKS ANALYS IS

- I-

-SILTY SAND, light brown. fine to GIAF LP

COarse, Poorly graded, slightly

SM 100sS moist, subangular, calcareous: some
silt: trace fine gravel.

GRAVELLY SAND. light brown, fine to
Coarse, poorly graded, slightly

moaist, subangular. calcareous; some
fine to coarse gravel; trace silt;

2 stage I caliche (1.01-1.5*).

SP- medium

3 -M dense

4

(161 8m ITDTAL DEPTH 5.0' (11.m)
SURFACE ELEVATION: 5572 (lU)
SURFICIAL GEOLOGIC UNIT: A51 LOG OF TEST PIT SE-P-29

a 0 . SILTY SAND, light brown. fine toSM loose coarse, poorly graded, slightly
Sy loose Moist, angularI to subangular, cal-

1careous; some Silt" trace fine 593

0
*0*e 0SANDY GRAVEL, tight brown, fine to

2 coarse. poorly graded, slightly
00. moist, angular to subangular, eel-

* , carsous; some fine to coarse sand:
2 o '. trace silt; stage I caliche (1.0'-

006

see 0

TOA DET 5.0(.0
SURACEELVATON:550' (178-
SURFIeeAL GELOI GMIT dense O TS PTSEP

LOSO TS IT EP09AD EP3

VEIICTO SIE NK*AS OUA

MX SIIG NESIATO

DEATNN OFTE I FRE ASO 72

L~ 
~ ~ NAINLOO

2 JUL 7 AFV-0



SECTION 8.0

SURFICIAL SAM4PLE LOGS



EXPLANATIONS OF SURFICIAL SAMPLE LOGS

Finalized logs of the surficial samples are presented in this

section. The explanations provided here are to serve as

general guidelines to reading the logs.

A. Designations - Surficial samples are identified as follows:

SE-CS-I

SE - abbreviation for the site (e.g., SE - Snake East)
CS - abbreviation for surficial sample
1 - number of activity

B. Ground Surface Elevation - Indicated elevations on the logs

are estimated from topographic maps of the study area

within an accuracy of half the contour interval.

C. Surficial Geologic Unit - Indicates the surficial geologic

unit in which the activity is located.

D. Depth - Indicates depth interval for which soil description

is given.

E. USCS - Unified Soil Classification Symbol; see Table 6-1 of

Section 6.0, "Boring Logs", for details of USCS.

F. Soil Description - Soil is described based on field visual

descriptions and/or laboratory test results. See Section

6.0, "Boring Logs", for procedures of soil description.

G. Sieve Analysis, LL and PI - These are from results of

laboratory tests. See Section 6.0, "Boring Logs", for

explanation.

WO NATIONAL, INC.



FN-TR-27-1 II

GROUND

ACTIVITY SURFACE SURFICIAL DEPTH. SIEVE
ELEVATION. GEOLOGIC FEET USCS SOIL DESCRIPTION ANALYSIS

NUMBER FEET UNIT (METERS)
__,__(_ TE(METERS) _ETERS)_GR SA FI LL PI

SE-CS-3 5080 A5y A4o 0.0-2.0 GM SANDY GRAVEL, light brown, fine to 43 37 20
(1548) (0.0-0.6) coarse, poorly graded, angular to

subangular, calcareous; some fine to
coarse sand; little silt.

SE-CS-5 5024 A5y A4o 0.0-1.0 SM SILTY SAND, light brown, fine to
(1531) (0.0-0.3) coarse, poorly graded, subangular

to subrounded, calcareous; little
silt; trace fine gravel.

1.0-2.0 GM SANDY GRAVEL, light brown, fine to
(0.3-0.6) coarse, poorly graded. subangular to

subrounded; calcareous; little silt;
occasional cobbles

SE-CS-6 5016 A5y A4o 0.0-2.0 SN GRAVELLY SAND. light brown, fine to
(1529) (0.0-0.6) coarse, poorly gradeD, calcareous;

trace silt; some fine gravel.

SE-CS-9 5400 A5i(S2) 0.0-0.75 SM GRAVELLY SAND. light brown, fine to
(1646) (0.0-0.2) coarse, poorly graded: some fine

gravel; some silt
0.75-2.0 GP SANDY GRAVEL, light brown, fine to
(0.2-0,6) coarse, poorly graded, subangular to

angular, calcareous; some fine to
coarse sand; occasional cobbles.

SE-CS-11 5130 A4(S2) 0.0-2.0 SM SILTY SAND, light brown, fine to 7 57 36 NP
(1564) (0.0-0.6) coarse, poorly graded, calcareous;

some nonplastic silt; trace fine
gravel.

SE-CS-14 5U65 A5y'A4o 0 0-2.0 SM SILTY SAND, light brown, fine to
(1544) (0.0-0.6) coarse, poorly graded. subrounded

to subangular. calcareous; little
silt; trace to some fine gravel;
occasional cobbles.

SE-CS-15 5155 A5i 0.0-0.75 CL SILTY CLAY, light brown, slightly pies-
(1574) (0.0-0.2) tic, calcareous; trace fine to coarse

sand; trace fine gravel.
0.75-2.0 GP SANDY GRAVEL, light brown, fine,
(0 2-0 6) poorly graded, subangular to sub-

rounded, calcareous; some fine to
coarse sand; trace silt; occasional
cobbles.

SE-CS-16 5240 A51 0 0-1.5 CL SILTY CLAY. light brown, slightly
(1597) (0.0-0.5) plastic. calcareous; little fine

sand; trace fine gravel.
1.5-2.0 GP GRAVEL, brown, fine to coarse, poorly

(0.5-0.6) graded, angular to subangular, cal-
careous; some fine sand; occasional
cobbles.

LOGS OF SURFICIAL SOIL SAMPLES

VERIFICATION SITE,
SNAKE EAST COP, UTAH

MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - SAMSO 81
I o 5
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GROUND

ACTIVITY SURFACE SURFICIAL DEPTH. SIEVE
ELEVATION. GEOLOGIC FEET USCS SOIL DESCRIPTION ANALYSIS

NUMBER FEET(METERS)
_ _ (METERS) UNIT (METERS) GR SA FILL PI

SE-CS-18 5007 A5y A4o 0.0-1.0 CL SANDY CLAY, brown, slightly plastic,
(1528) (0.0-0.3) calcareous; some fine to medium sand,

trace fine gravel.
1.0-2.5 GC CLAYEY GRAVEL, brown, fine, poorly

(0.3-0.8) graded. subrounded, calcareous;
some fine to medium sand; some
slightly plastic clay.

SE-CS-20 5335 ASi 0.0-2.0 GM SANDY GRAVEL, light brown, fine to
(1626) (0.0-0.6) coarse, poorly graded, subangular to

angular, calcareous; some fine to
coarse sand; little silt; occasional
cobbles.

SE-CS-23 5025 A4o 0.0-0.75 SM SILTY SAND, light brown, fine to
(1532) (0.0-0.2) medium, poorly graded, calcareous;

some silt.
0.75-2.0 CL SANDY CLAY, brown, slightly plastic,
(0.2-0.6) calcareous; some fine to medium

sand.

SE-CS-24 5028 A4o 0.0-2.0 CL SANDY CLAY, light brown, slightly to
(1533) (0.0-0.6) medium plastic, calcareous; trace to

some fine to coarse sand.

SE-CS-26 5125 ASi 0.0-2.0 GM SILTY GRAVEL, light brown, fine to 34 26 40 52 18
(1562) (0.0-0.6) coarse, poorly graded, subangular

to angular, calcareous; some highly
plastic silt; some fine to coarse
sand.

SE-CS-32 5110 ASy/A4o 0.0-2.0 SM SILTY SAND, brown, fine to coarse.
(1558) (0.0-0.6) poorly graded, calcareous; tr-ce o

some silt; trace to scire fine
gravel.

SE-CS-38 5170 ASi 0.0-2.0 GP-GM SANDY GRAVEL, brown. fton to coarse,
(1576) (0.0-0.6) poorly graded. subangular to sut-

rounded, calcareous; little fine to
coarse sand: trace silt; occasional
cobbles.

SE-CS-40 5340 A5i 0.0-1.5 SM SILTY SAND. light brown, fine to
(1628) (0.0-0.5) coarse, poorly graded, calcareous;

some silt; some fine gravel.
1.5-2.5 GM SANDY GRAVEL, light brown, fine to

(0.5-0.8) coarse. poorly graded, subangular
to subrounded, calcareous; some fine
to coarse sand; trace silt; occasion-
al cobbles.

LOGS OF SURFICIAL SOIL SUIPLES

VERIFICATION SITE,
SNAKE EAST CDP, UTAH

MX SITING INVESTIGATION 0l1

DEPARTMENT OF THE AIR FORCE - SAMSO
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GROUND SURFICIAL DEPTH.

ACTIVITY SURFACE StEVE
ELEVATION. GEOLOGIC FEET USCS SOIL DESCRIPTION ANALYSIS

NUMBER FEET UTETRS)

__-(EE) UI(METERS) GR SA FlILL P

SE-CS-43 5754 SSt 0.0-0.75 SM SILTY SAND, brown, fine to coarse, 18 47 35
(1754) (0.0-0.2) poorly graded, calcareous; some silt;

some fine to coarse gravel.

0.75-2.0 GM SANDY GRAVEL, light brown, fine.

(0.2-0.6) poorly graded, subrounded to subangular,
calcareous; some fine to coarse sand;
trace silt.

SE-CS-45 5175 A5i 0.0-1.5 SM SILTY SAND, brown, fine to coarse,

(1577) (0.0-0.5) poorly graded, calcareous; some silt;
some fine gravel.

1.5-2.5 GP-GM SANDY GRAVEL, light brown, fine to
(0.5-0.8) coarse, poorly graded, subangular,

calcareous; some fine sand; trace
silt; occasional cobbles.

SE-CS-46 5240 A5i 0.0-0.75 SM SILTY SAND, light brown, fine to
(1597) (0.0-0.2) coarse, poorly graded, calcareous;

some silt; trace fine gravel.

0.75-2.0 GP SANDY GRAVEL, light brown, fine to

(0.2-0.6) coarse, poorly graded, angular to

subangular, calcareous; some fine to

oT coarse sand; trace silt.

SE-CS-47 5295 ASi 0.0-1.5 SM SILTY SAND, brown, fine to coarse. 13 52 35
(1014) (0.0-0.5) poorly graded, calcareous; some

slightly plastic silt; little fine
gravel.

1.5-4.0 SP GRAVELLY SAND. brown, fine to coarse,
(0.5-1.2) poorly graded, calcareous; some fine

to coarse gravel; trace silt.

SE-CS-48 5535 ASi 0.0-1.0 SM SILTY SAND. light brown, fine to
(1687) (0.0-0.3) coarse, poorly graded, calcareous;

some silt; trace fine gravel.
1.0-2.0 GP SANDY GRAVEL, light brown, fine to

(0.3-0.6) coarse. poorly graded, subangular to
subrounded, calcareous; little fine
to coarse sand; trace silt; occasion-

al cobbles.

SE-CS-51 5380 A5i 0.0-2.5 SM GRAVELLY SAND, brown, fine to coarse.
(1640) (0.0-0.8) poorly graded, calcareous; some fine

gravel; little silt.

SE-CS-53 5330 ASi 0.0-1.0 SM SILTY SAND, light brown, fine to
(1625) (0.0-0.3) coarse, poorly graded. calcareous;

little silt; trace fine gravel.
1.0-2.0 SP GRAVELLY SAND, light brown, fine to

(0.3-0.6) coarse, poorly graded, calcareous;
little fine to coarse gravel; trace
silt.

LOGS OF SURFICIAL SOIL SANPLES
VERIFICATION SITE,

SNAKE EAST COP, UTAH

MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - SAUSO 8-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _3 
OfT
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ACTIVITY SURFACE SURFICIAL OEPTN, SIEVE
ELEVATION. GEOLOGIC FEET USCS SOIL DESCRIPTION ANALYSIS

NUBERK FEET UNIT (METERS)

_____(UETERS) _____ _____ ____________________GE SA Fl LI Pt
- a]

UISE-CS-SB 5400 ASi 0.0-1.5 SM SILTY SAND, brown, fine to coarse, 7 63 30
(1646) (0.0-0.5) poorly graded, calcareous; some silt;

trace fine gravel.
1.5-2.5 GP SANDY GRAVEL, light brown, fine to
(0.5-0.8) coarse, poorly graded, subanguler

to angular. calcareous; little fine

to coarse sand; trace silt.

SE-CS-60 5566 A5i 0.0-0.75 SM SILTY SAND. light brown, fine to 11 65 24
(1697) (0.0-0.2) coarse, poorly graded, calcareous;

some silt; trace fine gravel.
0.75-2.0 GP SANDY GRAVEL, light brown, fine to
(0.2-0.6) coarse, poorly graded, subangular

to subrounded, calcareous; some
fine to coarse sand; trace silt;
occasional cobbles.

SE-CS-63 5085 A5y A4o 0.0-1.0 SO SILTY SAND, light brown, fine to
(1550) (0 0-0.3) coarse, poorly graded, calcareous;

some silt; trace fine gravel.
1.0-2.0 GP SANDY GRAVEL, light brown, fine, poorly
(0.3-0.6) graded, subangular to subrounded, cal-

careous; some fine to coarse sand;
trace silt.

SE-CS-6S 5218 A~i 0.0-1.0 SM SILTY SAND. light brown, fine to 24 50 26
(1590) (0 0-0.3) coarse, poorly graded, calcareous;

some silt; some fine gravel.
1.0-2.0 SP GRAVELLY SAND, light brown, fine to
(0.3-0.6) coarse, poorly graded, calcareous;

some fine gravel: occasional
cobbles.

SE-CS-66 5129 A5y 0.0-1.0 CL SANDY CLAY, brown, slightly plastic. 53 27 10
(1572) (0.0-0.3) celcareous; some fine sand.

1.0-2.0 SP-SM GRAVELLY SAND, light brown, fine to
(0.3-0.6) coarse, poorly graded, calcareous;

little fine gravel; trace silt.

SE-CS-69 5366 A5y 0.0-1.5 SM SILTY SAND, light brown, fine to
(1636) (0.0-0.5) coarse, poorly graded, subengular,

calcareous; some silt; trace fine
gravel.

1.5-2.0 SP SAND, light brown, fine to coarse,
(0.5-0.6) poorly graded, subangular, calcareous;

little fine gravel.

SE-CS-70 5480 A51 0.0-1.5 SC CLAYEY SAND. brown, fine to coarse. 9 48 43
(1670) (0 0-0.5) poorly graded. calcareous; some

slightly plastic clay; trace fine
gravel.

1.5-2.0 OP-GM SANDY GRAVEL, light brown, fine to
(0.5-0.6) coarse, poorly graded, angular to

subrounded, calcareous; some fine
to coarse sand.

LOGS OF SURFICIAL SOIL SAMPLES

VERIFICATION SITE,
SNAKE EAST COP, UTAH

MX SITING INVESTIGATION 
FIevue

DEPARTMENT OF THE AIR FORCE - SAMSO O°|
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GROUND UFCA DEPHSIV
ACTIVITY SURFACE UFCA DET.SEV

NUBR ELEVATION, GEOLOGIC FEET USCS SOIL DESCRIPTION ANALYIS1
NUBR FEET UNIT (METERS)

_____(METERS) _____ R SA Fl LL PI

SE-CS-71 5450 Ai 0 0-1.5 SC CLAYEY SAND. brown, fins to coarse.
(1670) (0 0-0.5) poorly graded. calcareous; some

slightly plastic clay*. (race fine
grae. 

1.5-2.0 OP SANDY GRAVEL, light brown, fine to
(0.5-0.6) coarse. poorly graded, angular to

subrounded. calcareous; some fine
to coarse sand.

SE-CS-74 5730 A51 0,0-2.0 SM SILTY SAND. light brown, fine to 14 67 19
(1746) (0 0-0.6) coarse, poorly graded. subangular.

calcareous; little silt; little
fine gravel.

SE-CS-76 5645 A5i 0.0-2.0 GM SANDY GRAVEL, light brown, fine to 59 26 15
(1721) (0.0-0.6) coarse, poorly graded. subangulor

to angular, calcareous; some fine
to coarse sand; little silt;
occasional cobbles.

LOGS OF SURFICIAL SOIL SAMPLES
VERIFICATION SITE.

SNAKE EAST CDP, UTAH

MI SITING INVESTIGATION violet

DEPARTMENT OF THlE AIR FORCE - SAMSO 81
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LABORATORY TEST RESULTS
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EXPLANATIONS OF LABORATORY TEST RESULTS

Laboratory test results are presented in this section. Table

9-1 contains a summary of laboratory test results. This table

contains results of sieve analysis; plasticity data; in-situ

dry unit weight, moisture content, degree of saturation, and

void ratio for drive and Pitcher samples; results of compaction

tests; and specific gravity of solids. Other tests such as

triaxial compression, unconfined compression, direct shear,

consolidation, chemical, and California Bearing Ratio (CBR) are

indicated on the table. Tables 9-2 through 9-6 and Figures 9-1

through 9-3 present results of triaxial compression, unconfined

compression, direct shear, consolidation, chemical, and CBR

tests.

All tests were performed in general accordance with the

American Society for Testing and Materials (ASTM) procedures.

The following table presents the ASTM designations for the

tests performed during the investigation.

Type of Test ASTM Designations

Particle Size Analysis D 422-63
Liquid Limit D 423-66
Plastic Limit D 424-59
Unit Weight D 2937-71
Moisture Content D 2216-71
Compaction D 1557-70
Specific Gravity of Solids D 854-58
Triaxial D 2850-70
Unconfined Compression D 2166-66
Direct Shear D 3080-72
Consolidation D 2435-70
Test for Alkalinity (pH) D 1067-70
Water Soluble Sodium D 1428-64
Water Soluble Chloride D 512-67
Water Soluble Sulphate D 516-68
Water Soluble Calcium D 511-72
Calcium Carbonate D 1126-67
California Bearing Ratio (CBR) D 1883-73

1"... NATIONAL, N
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Explanation for the tables and figures presented in this sec-

tion are as follows.

A. Activity Number - Boring, trench, test pit, or surficial

sample designation.

B. Sample Number - Prefix indicates the type of sample;

explanation is at the bottom of the table.

C. Sample Interval - This is the depth range measured from

ground surface over which the sample was obtained.

D. Percent Finer by Weight - Presents the results of labora-

tory particle size analysis (ASTM D 422-63) performed on

representative soil samples at the depth indicated. The

numbers represent the percent (by dry weight) of the total

sample weight passing through each sieve size indicated.

E. Atterberg Limits (ASTM D 423-66 and D 424-59)

LL - Liquid Limit, the water content (as percent of soil
dry weight) corresponding to the arbitrary limit
between the liquid and plastic states of consistency
of a soil (ASTM D 423-66).

PL - Plastic Limit, the water content corresponding to an
arbitrary limit between the plastic and the semisolid
state of consistency of a soil (ASTM D 424-59).

PI - Plasticity Index, numerical difference between the
liquid limit (LL) and the plastic limit (PL) indicat-
ing the range of moisture content within which a
soil-water mixture is plastic.

NP - Nonplastic.

F. USCS - Unified Soil Classification Symbols are given here;

see Table 6.1 in Section 6.0, "Boring Logs", for complete

details of USCS system.

U NATIOAL. 
BUD.
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G. In Situ - Presents results of tests on drive and Pitcher

samples.

Dry Unit Weight - indicates dry unit weight of soil deter-
mined as per ASTM D 2937-71

Moisture Content - weight of water reported in percent
of dry weight of soil sample (ASTM D
2216-71)

Saturation - the degree of saturation in a soil
sample is defined as the ratio (in
percent) of the volume of water to the
volume of all voids in the soil

Void Ratio - the numerical ratio of the volume of
voids to the volume of solids in a soil
specimen

H. Compacted - Indicates results of laboratory maximum dry

density and optimum moisture content test as per ASTM

D 1557-70.

I. Specific Gravity of Solids (ASTM D 854-58) - Indicates the

ratio of (1) the weight in air of a given volume of soil

solids at a stated temperature, to (2) the weight in air of

an equal volume of distilled water at a stated temperature.

J. Triaxial - The triaxial compression tests were performed in

accordance with the procedures of ASTM D 2850-70. The

following explanations and definitions apply.

Triaxial Compression Test - a cylindrical specimen of soil
is surrounded by a fluid in a pressure chamber and sub-
jected to an isotropic pressure. An additional compressive
load is then applied, directed along the axis of the
specimen called the axial load.

Consolidated-Drained (CD) Test - a triaxial compression
test in which the soil was first consolidated under an
all-around confining stress (test chamber pressure), and
was then compressed (and hence sheared) by increasing the

-- Oma IATIAL, IeN.
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vertical stress. Drained indicates that excess pore water
i pressure generated by strains are permitted to dissipate by

-* Ithe free movement of pore water during consolidation and
compression.

Consolidated-Undrained (CU) Test - a triaxial compression
test in which essentially complete consolidation under the
confining (chamber) pressure is followed by a shear test at
constant water content.

Confining Pressure ( 03) - the isotropic chamber pressure
applied to the soil specimen during consolidation and
compression.

Maximum Deviator Stress (01-03) - the difference between
the major and minor principal stresses in the specimen at
failure. The major principal stress on the specimen is
equal to the unit axial load plus the chamber pressure and
the minor principal stress on the specimen is equal to the
chamber pressure.

Strain Rate - axial strain, E, at a given stress level is
defined as the ratio of the change in length (AL) of the
specimen to the original length of the specimen (Lo). The
rate of strain was controlled during the test so that this
ratio increased at equal increments for each minute of
testing.

Back Pressure - pressure in excess of atmospheric applied
to the pore water of a soil sample. Back pressure is usu-
ally applied to (1) increase saturation of the sample, or
(2) simulate the actual in-situ pressure regime.

K. Unconfined Compression - Test procedures were as described

in ASTM D 2166-66. Unconfined compressive strength is

defined as the load per unit area at which an unconfined

prismatic or cylindrical specimen of soil will fail in a

simple compression test. In these methods, unconfined

compressive strength is taken as the maximum load attained

per unit area or the load per unit area at 20 percent axial

strain, whichever occurred first during the performance

of a test.

To MLINC.
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L. Direct Shear - The procedures of ASTM D 3080-72 were

followed for direct shear testing. In this test, soil

under an applied normal load is stressed to failure by mov-

ing one section of the soil container (shear box) relative

to the other section. Normal stress is the value of load

per unit area acting perpendicular to the plane of shear-

ing. Maximum shear strength is defined as the maximum re-

sistance (ksf) of a soil to shearing (tangential) stresses.

M. Consolidation (ASTM D 2435-70) - A consolidation test is a

test in which a cylindrical soil specimen is laterally

confined in a ring and compressed between porous plates.

The term "consolidation", as used here, indicates the

gradual reduction in volume of the soil mass resulting from

an increase in comoressive stress (axial load per unit

area).

N. Chemical - The chemical tests performed on soil samples

included: pH; water soluble sodium, chloride, sulphate,

calcium; and calcium carbonate content. pH is an index of

the acidity or alkalinity of a soil in terms of the loga-

rithm of the reciprocal of the hydrogen ion concentration.

ASTM test procedure designations for these chemical tests

are included in the table at the beginning of the "Explana-

tion of Laboratory Test Results".

0. CBR - California Bearing Ratio (CBR) is the ratio (in

percent) of the resistance to penetration developed by a

subgrade soil to that developed by a standard crushed-rock

\".I NATIONAL, em.
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base material. The procedures for conducting a CBR test

were as outlined in ASTM D 1883-73. The materials tested

for CBR were also analyzed for particle size distribution

(ASTM D 422-63) and compaction characteristics (ASTM D

1557-7u) . The term "percentage of maximum density" indi-

cates the ratio (as a percentage) of the compacted sample

dry unit weight to maximum dry density obtained in the

laboratory from ASTM D 1557-70, "Moisture-Density Relations

of Soils Using 10-pound (4.5 kg) Hammer and 18-inch

(457 mm) Drop".

e - Ql8NA~IAID
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PERCENT FINER BY WEIGHT

SAMPLE INTERVAL STANDARD SIEVE OPENING U S STANSA

=___--___ BLORS. COBBLES GRAVEL SAm
FEET METERS 24" 12" 6" 3" 1 " 3/4" 3/8" 4 10

SE-B-I P-I 0.0-1.9 0.00-0.58 100 96 92
D-2 3.1-3.8 0.94-1.16 100 90 77 62 52 4
D-3 6.5-7.2 1.98-2.19 100 89 73 53 37
D-4 11.2-11.9 3.41-3.63

D-5 16.2-16.9 4.94-5.15
D-6 21.2-21.9 6.46-6.68 100 87 78 59 42
D-8 31.0-31.6 9.45-9.63

D-9 41.4-41.9 12.62-12.77
D-10 51.4-51.9 15.67-15.82 100 96 80 71 66
D-11 62.4-62.9 19.02-19.17

D-12 71.3-71.8 21.73-21.88
D-13 85.4-85.9 26.03-26.18 100 81 54 36
D-14 100.5-100.9 30.63-30.75

D-i6 119.0-119.5 36.27-36.42
D-17 140.8-141.3 42.92-43.07 100 83 62 46

D-18 160.4-160.9 48.89-49.04

SE-B-2 P-i 0.0-2.2 0.00-0.67 100 97 93 72 42
D-4 10.0-10.4 3.05-3.17

1 D-5 13.7-14.4 4.18-4.39
D-6 17.6-18.3 5. 36-5.58 100 98 83 33
D-7 21.6-22.3 6.58-6.80
P-8 24.0-25.6 7.32-7.80
P-9 30.5-33.6 9.30-10.06 100 97 89 69 48

___ D-I1 50.4-50.9 15.36-15.51 100 93 84 65 50

SE-B-3 P-1 0.0-2.6 0.00-0.79 100 99
_-_ P-2 4.0-5.3 1.22-1.62 0
-__ D-3 8.6-9.3 2.62-2.83

D-4 12.1-12.8 3.69-3.90
"__ D-5 15.2-15.9 4.63-4.85 100 83 58 39

D-6 20.2-20.9 6.16-6.37 _

D-7 25.3-25.9 7.71-7.89 ___ |
D-8 30.2-30.9 9.20-9.42 I [

P-9 40.0-41.8 12.19-12.74 100 90 81 72
P-10 50.0-51.4 15.24-15.67 IJ
P-li 59.5-60.7 18.14-18.50 En

P-12 69.5-70.0 21.18-21.34 100
P-13 82.0-83.7 24.99-25.51

P-14 89.0-90.0 27.13-27.43

D-15 100.7-101.2 30.69-30.85
- D-16 114.3-114.8 34.84-34.99

D-17 130.3-130.8 39.72-39.87 1 j 1100 83 73 55 1 39

NOTES:

(a) Sample types (c) USCS Unified Soil Classification System

SS - Standard split spoon
P - Pitcher (d) * Indicates that test has been performed

0 - Fugro Drive and results are included in this report

B,b - Bulk
(b) NP - Not Plastic

2 JUL 79
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CNT IN-SITU COMPACTED
~~P RTICL AT.'ER -JCISTAAR SIEVELE ATTERBERG DRY UNIT - MAXIMUM -, -. -

'STNOAD S£V£ O SIZE (m) LIMITS (b) USCS --

SAND SILT OR CLAY (C) WEIGHT I - DRY DENSITY I C.
10 40 100 200 .005 .001 LL PL PI (pcI) (kg/r 3) '' (pct) (k / 3) v2.--. I. -

92 82 39 21 SC-SM 98.1 1571 4.1 15.4 0.72
52 41 22 15 27 20 7 SC-SM 116.2 1861 2.7 16.4 0.45 2.67
37 29 12 8 GP-GM 124.0 1986 2.0 15.4 0.36

GP-GM 122.6 1964 2.6 18.5 0.38
SP-SM 126.7 2030 8.3 68.2 0.33

42 30 19 12 SP-SM 131.6 2108 5.8 56.2 0.28

S..... SM 131.3 2103 9.5 91.1 0"28
_ _SM 122.9 1969 7.0 50.8 0.37

66 59 31 18 SM 113.7 1821 13.3 74.7 0.48
SM 112.7 1805 6.5 35.6 0.50

SM

36 28 20 12 GW-GM 136.3 2183 6.0 68.9 0.24

GW-GM 120.1 1924 13.0 87.2 0.40
___ __ SM 135.1 2164 9.8 100.0 0.25

46 34 29 22 ___ SM 133.0 2130 10.5 100.010.27 ___

- GM 132.2 2118 9.7 95.8 0.27

42 14 9 7 SW-SM 107.6 1724 2.6 12.4 0.57
____SP 122.4 1961 2.1 15.2 0.381

33 4 3 sP 111.5 1786 10.4 55.0 0.51 1_
33 4 3 2 SP 110.5 1770 11.1 57.3 0.52 _

-146 29 17 Mt 89.6 1435 30.8 94.5 0.88 2.67_
40 26 14 ML 83.4 1336 35.4 93.7 1.02 _

48 28, 22 18 ___SM 118.5 1898 15.6 99.6 0.42

so0] 26 1 18 14 1 sM 120.3 1927 8.5 57.2 0.405 1,
99 91 69 48 SM 94.2 1509 8.0 27.5 0.791

100 96 67 -M, 90.9 1456 6.9 21.7 0.85
- - sM 105.7 1693 8.1 36.9 0.59

I I SM 116.7 1869 5.5 33.2 0.44 -

39 22 12 8 SW-SM 122.8 1967 10.9 79.4 0.37
L [_SW-SM 114.2 1829 8.3 47.4 0.48 -

__GP-GM 126.8 2031 8.9 72.9 0.33
___ __ GP-GM 126.7 2030 9.7 79.1 0.33

72 63 52 38 SM 108.4 1736 13.4 65.2 0.55 _ _

SM 120.8 1935 9.6 65.6 0.40
___ sm 120.5 1930 8.6 58.3 0.40

100 97 93 84 39 15 38 20 18 CL 122.2 1957 13.8 98.5 0.38 i____ SM ____ __

SM
sM _____

__ GM -- - -

39 24 18 13 GM 130.0 2082 9.2 84.4 0.30 - -

SUEARI

VERIF IC AT

MK SIT

DEPARTMENT 0

IL I . U-



COMPACTED~

MAXIMUM - J

RY DENSITY c -

________2.67

2.67 ____ __ _

SUKARY OF LABORATORY TEST RESULTS
VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATION TAIL E

DEPARTMENT OF THE AIR FORCE SAMSO 9-1
I Of 5
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D-18 145.2-145.7 44.26-44.41

P-I 1.0-2.5 0.30-0.76 100 81 75 70
P-2 3.0-5.3 0.91-1.62 100 98 96 95
D-3 8.3-9.0 2.53-2.74

P-4 12.0-12.9 3.66-3.93

P-4 12.9-14.0 3.93-4.27

D-5 20.2-20.9 6.16-6.37
P-6 24.0-26.5 7.32-8.08 100 94 86

P-7 30.0-30.7 9.14-9.36

P-7 30.7-31.4 9.36-9.57
P-7 31.4-32.1 9.57-9.78
P-8 40.5-42.6 12.34-12.98 100

P-9 50.0-50.8 15.24-15.47 100 99 95 81
P-9 50.8-51.5 15.47-15.70 100 91 73

P-9 51.5-52.2 15.70-15.91
P-9 52.2-52.8 15.91-16.09 I100 99 91 69

P-10 60.0-61.2 18.29-18.65 100 95 85
P-I 70.0-72.8 21.34-22.19

P-12 79.0-79.8 24,08-24.32
P-13 90.0-90.9 27.43-27.71
P-14 105.0-106.9 32.00-32.58

P-15 118.5-119.2 36.12-36.33

P-16 140.5-142.2 42.82-43.34

D-17 160.0-160.4 48.77-48.89

D-1 0.8-1.5 0.24-0.46 100 90 54 36 29

D-2 2.8-3.5 0.85-1.07 100 68 51 39 27
D-3 6.2-6.9 1.89-2.10 100 64 47 33

D-4 10.2-10.9 3.11-3.32
D-5 15.2-15.9 4.63-4.85 100 88 59 35
D-6 20.2-20.9 6.16-6.37

D-7 25.2-25.9 7.68-7.89

D-8 30.1-30.5 9.17-9.30 100 90 74 49

D-9 40.4-40.9 12.31-12.47

D-10 50.4-50.9 15.36-15.51

D-11 60.4-60.9 18.41-18.56

D-12 70.8-71.3 21.58-21./3

D-13 85.4-85.9 26.03-26.18 100 9763



I IH-S ITU COMPACTED cm

BARD SIEVE NO RICL TEB DRY UNIT IN-IT MAX ACTED-SIZE (mm) LIMITS (b) USCS - MAXIMUM u - -

ANo SILT OR CLAY (c) WEIGHT i,, ZZ DRY DENSITY W _ ,. ME.

40 100 200 .005 .001 LL PL =a (,,, ,,,,,= =

LI GM 133.4 2137 8.4 86.3 0.26

L60 47 28 10 3 SM 99.6 1595 2.4 9.5 0.69
85 69 37 SM 87.3 1398 3.6 10.6 0.93

__SM 109.1 1748 8.7 43.3 0.55
CL-ML 76.2 1221 26.6 5".3 1.21

33 24 9 CL-ML 85.1 1363 16.8 46.3 0.98 2.66
SP-SM 112.8 1807 11.1 60.9 0.49

69 52 34 1 SM 96.3 1543 13.7 49.2 0.75
100 99 94 33 26 7 ML 79.0 1266 21.5 51.4 1.13 __

91 ML 78.7 1261 20.6 48.8 1.141
27 21 6 CL-ML 87.4 1400 13.6 49.2 0.75

93 1-76 59 24 4 ML 94.8 1519 19.5 67.8 0.78
61 48 37 21 20 1 SM 99.7 1597 17.1 66.9 0.69
48 31 19 1 SM 103.6 1660 12.2 52.3 0.63 *

SM 106.0 1698 11.7 53.6 0.59

40 23 14 SM
73 61 44 17 4 SM 109.8 1759 8.6 43.6 0.54~sm

37 NP SM 106.8 1711 8.0 37.7 0.58
- SM 107.6 1724 12.2 58.4 0.57

--- _ -- sM 104.5 1674 13.2 58.1 0.61

27 22 5 CL-ML 97.9 1568 16.1 60.3 0.72 --

S1 _ 1 _sP-sM
I 1 __12 NP SP-SM 125.9 2017 9.1 72.4 0:34

22 17 13 GM 102.0 1634 4.1 16.8 0.65

13 7 5 GW-GM 124.8 1999 1.9 14.8 0.35-
- 21 14 10 GP-GM 128.5 2058 2.0 17.2 0.31

___ ____ SP-SM 118.1 1892 4.7 29.9 0.43

17 11 8 SP--SM 125.2 2006 7.2 56.3 0.35
I ___ SP-SM 124.0 1986 11.1 83.9 0.36

_ _ _ SP-SM 125.7 2014 5.6 44.2 0.34
21 13 10 SP-SM 124.7 1998 9.3 71.8 0.351

_ __SP-SM 123.7 1981 9.5 71.1 0.361

i _ SM 123.6 1980 11.6 86.3 0.36
__1 _ sM 123.9 1985 9.5 71.6 0.36 1__1

_ 1___SP-SM 123.4 1977 4.1 30.0 0.37 i I!45 I34 129 sm! 1

I___1sM 117.2 1877 10.3 63.6 0.44 1 1

___ ___SM 132.3 2119 8.3 81.9 0.27 ! i
35 24 1 19 sM 120.1 1924 12.2 81.4 0.40 1__ l

SM 126,2 2022 7.5 60.7 0,341

SUMARY
VERIFICATIO

Ml SITING

DEPARTMENT OFLOno-



COMPACTED - . ,
= g = - = ;; I.

MAXIMUM Z: - c,= LI..UJ ,..

DRY DENSITY wt ; 2 -

(pcf) (k g, 3) 'c.. C=.

IS

- *

2.66

3|4

4 _ _ . * , *

9*

i8 " ,__

9 _ _ ._ * _ _
3 __ ._ * __ ,

9
7 _

[65

1 I351__r

24 3_ I_
351 -|

[361 !i

L361! !

46 __ - __ __ _ __

57 _ _ _ _ _

31 ____ I___ ___ ___ ___

36 I __
L 4 4_ _ _ _ _ _ _ _ _ _ _ _ _

hL4  - -

SUMMARY OF LABORATORY TEST RESULTS
VERIFICATION SITE, SNAKE EAST COP, UTAH

ME SITING INVESTIGATION TABLE

DEPARTMENT OF THE AIR FORCE SANSO 9-1
2 OF 5

_ _ IIpl NATIONAL INC.
AFV-O1



D-10 50.4-50.9 15.36-15.51
D-11 60.4-60.9 18.41-18.56
D-12 70.4-70.9 21.46-21.61
D-13 85.3-85.8 26.00-26.15
D-14 100.4-100.9 30.60-30.75
D-15 120.4-120.9 36.70-36.85
D-16 140.4-140.9 42.79-42.95

D-17 160.3-160.8 48.86-49.01

D-1 1.2-1.9 0.37-0.58

D-2 3.8-4.4 1.16-1.34
D-3 6.1-6.8 1.86-2.07

D-4 10.2-10.9 3.11-3.32
D-5 15.2-15.9 4.63-4.85
D-6 20.2-20.9 6.16-6.37

D-7 25.2-25.9 7.68-7.89
D-8 30.2-30.9 9.20-9.42
D-9 40.2-40.9 12.25-12.47

D-10 50.9-51.4 15.51-15.67
D-11 60.4-60.9 18.41-18.56
D-12 75.3-75.8 22.95-23.10
D-13 90.0-90.4 27.43-27.55
D-14 105.0-105.4 32.00-32.13
D-16 141.0-141.4 42.98-43.10

D-17 160.0-160.4 48.77-48.89



GM 105.9 1696 6.2

SM 110.4 1768 4.7
SM 118.1 1892 2.2
SM 128.3 2055 2.4
SM 124.9 2001 8.8
SP 120.2 1925 12.6
GM 118.5 1898 9.2
GM 126.1 2020 9.3
GM 125.8 2015 8.2
SM 108.4 1736 10.6
SM 129.3 2071 8.8
SM 119.4 1913 10.2
SM 123.2 1973 7.6
SM 119.7 1917 9.1
SM 127.3 2039 6.1
SM 138.5 2219 4.5
SM 136.6 218N8 6.7

SM 99.9 1600 4.0
SM 128.9 2065 2.0

SP-SM 122.7 1965 1.5
SW-SM 126.8 2031 2.0
SW-SM ]31.1 2100 8.0

SW-SM 126.6 2028 6.1
SM 115.0 1842 9.9

SP-SM 127.9 2049 8.9
SP-SM 116.6 1868 13.0
SP-SM 124.3 1991 10.8

SP-SM 130.9 2097 10.1
SP-SM 129.5 2074 7.6

SP-SM 128.5 2058 7.8
SP-SM 131.3 2103 8.3
SP-SM 124.6 1996 12.3
SP-SM 111.8 1791 12.7

SM 87.3 1398 7.1

GM 114.5 1834 1.8
_SP-SM 125.4 2009 8.9
_SP-SM 109.7 1757 6.1
SP-SM 123.7 1981 10.8
SP-SM 115.1 1844 9.6

SP-SM 130.9 2097 5.7
P-GM 134.7 121581 10.4
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- PERCENT FINER i WEIi
(U

--- z ,' SAMPLE INTERVAL STANDARD SIEVE OPENING U S ST

a : "" _"_ BL",. COBILES GRAVEL
K = C0" FEET METERS 24- 12" 6" 3' 1 Y 3/4" 3/8" 4 1i

SE-B-8 D-9 60.0-60.5 18.29-18.44 n

D-1o 80.0-80.1 24.38-24.41 100 90 76 56 40
D-11 101.0-101.2 30.78-30.85

SE-T-1 B-i 0.3-1.4 0.09-0.53 100 98 95 92 88

SE-T-2 B-i 0.1-1.0 0.03-0.30 100 98 96
B-3 7.0-8.0 2.13-2.44 100 89 60 34 8

SE-T-3 B-i 0.1-0.8 0.03-0.24 _i

SE-T-4 B-i 0.5-1.0 0.15-0.30 100 98 97 91 81 l

SE-T-5 B-i 0.5-1.5 0.15-0.46 100 93 91 84 78

SE-T-7 B-i 0.3-1.5 0.09-0.46 100 99 96 93i

SE-P-I B-i 0.3-1.0 0.09-0.30 i00 96 90 82 78

B-2 2.3-3.0 0.70-0.91 100 93 88 86

SE-P-3 B-i 0.0-1.0 0.00-0. 30 100 92 84

SE-P-4 b-i 0.0-1.0 0.00-0.30 100 97 91 84

4 SE-P-7 b-I 0.3-1.0 0.09-0.30 100 95 79 64 55

SE-P-8 b-i 0.3-1.0 0.09-0.30 100 93 78 64

SE-P-li B-i 0.3-1.0 0.09-0.30

SE-P-13 b-i 0.3-0.8 0.09-0.24

SE-P-14 B-I 0.3-1.0 0.09-0.30 100 94 87 79 72

SE-P-16 b-i 0.3-1.0 0.09-0.30 1 100 90 84 76

SE-P-17 B-i 1.0-2.0 0.30-0.61 1 100 94 89 85

SE-P-23 b-i 0.3-1.0 G.09-0.30 100 90 82 74.

SE-P-25 B-i 0.1-1.5 0.03-0.46 i

SE-P-26 B-i 0.3-1.0 0.09-0.30 100 96 94 1 9L

NOTES:
(a) Sample types (c) USCS - Unified Soil Classification System

SS - Standard split spoon
P - Pitcher (d) * Indicates that test has been performed

0 - Fugro Drive and results are included in this report

B,b - Bulk

(b) NP - Not Plastic

2 JUL 79
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T IN-S ITU -COMPACTED *

TANDARD SIEVE NO TERRGDRY UNIT MAXIMUM V
SANSIZ (mm) LIMITS (b) UscsDR DEST

__.-- - - = %

_____ __SW-SM 117.1 1876 9.9 60.9 0.*44 __

o 23 14 9 _____SW-SM 141.1 2260 4.9 168.9 0.1 _ _ _____

______ ______ _ _ __ __ SW-SM 127.5 2042 5.7 148.1 0.321___ __ __

_ 80 39 27 _____NP SM J______ _ 2. 047 T 96 _ _ __

2 86 73 60 23 18 5 CL-ML. __ 122.9 1969 12.8
1 0 0 __ _ _ _Gp _ _ _ __ _ _ __

___ ___ 33 ___ _ _ 28 21 7 SC-SM ___ _ _ _ _ __

67 57 47 __ 21 18 3 SM ___ __ __ 127. 0 2034 10. 3

rk 8 72 -47 .28- -- -SM ___

13 184 58 -24 SM-

68 25 -13 SM ____ ___ _____ _____

79 148 38 __ _SM ____ ___ ______ __ _

4 72 43 28 SM __ __ __

~ 69 47 30 ___ __ __SM

5 146 37 26 ___ ____ SM ____

52 44 32 __ _ _ SM ___ __ __ 2.64

___ ___ 64 _ _ _ 38 21 17 CL

' 62 46 25 _ _ _ NP SM

6 56 45 29 __ _SM- - -

72 40 23 ___ __SM___

58 42 30 ___ __SM ___ ___ ______ ___ ___ _

k-100 196 53 _ _NP ML- ---

it1 6 61 136 t SM _

SUMMARY
V ER IFICAT I
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ACTED___ =

ITY '6L I
- C.3

047 9.6 __*

969 12.8___*

034 10.3 ____*_

____ ____ 2.64 __ __ _ _

* SUMARY OF LABORATORY TEST RESULTS
VERIFICATION SITE. SNAKE EAST COP, UTAH

MX SITING INVESTIGATION TABLt

DEPARTMENT OF THE AIR FORCE SAMSO -
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FN-TR-27-1I I

PERCENT FINER BY WEl

to

" =SAMPLE INTERVAL STANDARD SIEVE OPENING U S
-_ "_BLDRS, COBBLES GRAVEL

.. FEET METERS 24 12" J 6 3" " 3/4" 3/8" 4 i , 1

SE-P-27 b-i 0.5-1.0 0.15-0.30 100 98 90 84,

SE-P-29 b-i 0.3-0.8 0.09-0.24

SE-P-30 b-i 0.3-1.0 0.09-0.30 100 94 8

SE-CS-3 B-i 0.0-2.0 0.00-0.61 1 100 87 68 57 4

SE-CS-lI B-i 0.3-1.5 0.09-0.46 100 95 93 77

SE-CS-14 b-i 0.3-1.0 0.09-0.30

SE-CS-18 B-I 0.3-0.5 0.30-0.15

SE-CS-26 b-i 0.1-0.5 0.03-0.15 _

B-2 0.5-2.0 0.15-0.61 1 100 86 78 66 58

SE-CS-43 b-i 0.3-0.8 0.09-0.24 100 93 86 82 76

SE-CS-47 b-i 0.5-1.5 0.15-0.46 100 94 87 81

SE-CS-53 b-i 0.3-0.8 0.09-0.24 i

SE-CS-58 b-i 0.5-1.0 0.15-0.30 100 93 85

* SE-CS-60 b-i 0.3-0.8 0.09-0.24 100 97 89' 82

SE-CS-65 b-i 0.3-1.0 0.09-0.30 1 100 86 76 166

SE-CS-66 B-i 0.1-1.0 0.03-0.30

SE-CS-70 B-i 0.3-1.0 0.09-0.30 100 91 80

SE-CS-74 b-i 0.3-1.0 0.09-0.30 95 86 76

SE-CS-76 b-I 0.3-2.0 0.09-0.61 1 100 77 52 41 34

NOTES:
(a) Sample types (c) USCS - Unified Sail Classification System

SS- Standard split spoon
P - Pitcher (d) * Indicates that test has been performed

0 - Fugro Drive and results are included in this report
B,b - Bulk

(b) NP - Not Plastic

2 JUL 79
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S 40 100 200 .005 .001 LL P1L~ (Pcf) (Igf ~C2 ' r (PC f) (ki)

777 59 32 SM _________

_78 51 35 ___ _ _ __ SM ____ ___

9 41 27 2 0GM_ __ __

53 44 36 ___ __ _ NP SM ___ __

___ _ _ __ ___ ___GM

8 51 44 40 _ ___ 52 133 18 1 GM __

o 64 49 -35. ____SM __

1 69 52 35 _____SM _________

71 38 30 ___ __ __SM _______ __

1 70 135 24 __ ___ __ SM _______ ___

_ 55 33 26 _ _ _ SM ___ __

_ 53 1 27 117 10 CL I__ _ _ _ _ _ _ _

72 57 43 ___ ____ SC ___ __ __ __ _

_ 67 35_ 19 ___ __SM __

26 22 15 ___ ____ GM____ ___

VERIIFICATI

OEPARTMENT OF
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FN-TR-27-11 I
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FN-TR-27-I I1

BORING SAMPLE SAMPLE INTERVAL SOIL NORMAL STRESS MAXIUEN
NO. NO TYPESHEAR STRENGTH

NO. NO. FEET METERS TYPE ksf kN/m 2  kaf , kN/m
2

SE-B-3 P-2 4 0-5 3 1.22-1.62 ML 0.5 24 0.6 29

1.0 48 2.3 110

1.5 72 2.5 120

SE-B-4 P-6 24.0-26.5 7.32-8.08 SM 2 0 96 1.5 72

'_" 4.0 192 2.5 120

6.0 207 4.6 220

SE-B-6 0-5 15.1-15.8 4.60-4.82 SM 4.0 192 4.0 192

DIRECT SHEAR TEST RESULTS

VERIFICATION SITE, SNAKE EAST COP, UTAH

MX SITING INVESTIGATION TA aLE

DEPARTMENT OF THE AIR FORCE SAMSO 9-4
.E mONO NATIONAL, aMC,

2 JUL 79 AFV-11
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FN-TR-27-11I

COMPRESSIVE STRESS (kst)

0 25 03 0.5 I2 3 4 5 6689 10 is 32
0

f '4

C.

16 _ _ _ __

2J

F.

INIIA INTA INTAINTA

SYMBOL BORING SAMPLE SAMPLE INTERVAL SOIL DRY DENSITY DOISTUR VOID DEGREE OF
NO. No. TYPE CONTENT RATIO SATURATION

FEET METERS - pcf ki, 1w3 (s)()

0 E-8- P-B 140248 732-1 56 _ ML 81.9 1311 35.1 1.06 89.6

SSE-B-4 P-4 12.0-1294 3.5-3-93 CL-MI 13.0 1169 28.3 1.31 58.4

o AT FIELD MOISTURE CONSOLIDATION TEST RESULTS
* AFTER ADDITION OF WATER VERIFICATION SITE, SNAKE EAST COP, UTAH

-COMPRESSION

- REBOUND MI SITING INVESTIGATION FGN

DEPARTMENT OF THE AIR FORCE SAMSO 1 9-1 1

__________________________ONO__ NATION L I D

2 JUL 79 AFV-02
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-do - --cc ZW U73

m~0 2 0 , C2 CJ 0 D ~ U
'_ en - Ccnn - ~ 02- 2 C* ~ ~ - A am CS u CJ c2 - '

.-

Sn
=~ CD m2 C-42

bA Cn2 C4 --W in~ r- cc

UM

CL.

- 1 CD C 0 C., cn t-

0 .2 !o

CnC2-4 ca -W
2c

CL. m~ 02 - w0 mD ~ u , - 0 2

- ~~ CD 02 C = cD . - CJ C2 *~

-j an f-~ c.

02 22 !2 CN 7~ 7-. 7. 7'

a. J ~(4 (4 4 2 (.4

=~. In . D D

c..3 C C CD0* N ~ ~ 0 02 02j V2

-J~SMMR OF2 CDMIA TES RESULTS 2 02 02 02

VEIICTO CDTE SNAK EAST CDP UTAH 0 0

SI IN IN ES IATO
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FN-TR-27-111I

GRiVEL SAND SILT OR CLAY1
COREI FINE COASEI MEDIUM FINE_________

CTADR SIEVE OPENING US STANDARD SIEVE NUMBER HYDROMETER

33 I~ /4 3/8' 4 10 20 40 90 100 200 _________

.10

*A%

M

0. .05010 050.1 .05 .01 .005 .001

GRAIN SIZE IN MILLIMETER

COMPOSITE ACTIVITY SAMPLE INTERVAL SOIL
SYMBOL SAMPLE

NUNER NUMBER FEET METERS TYPE

- A SE-P-I6 0.3-1 0- 030f -

0 - . -1.0 CL-ML11

___ E-52 0ft 015±.6 s-o
- ll~SE-CS-3- 0.-. Dj.O SC-S

0 SE-T-I . 4- -- 0-43~ S

GRAIN SIZE CURVES, CIR TESTS
VERIFICATION SITE, SNAKE EAST CDP, UTAH

MX SITING INVEST IGATION FlooURE

DEPARTMENT OF THE AIR FORCE SAMSO 9-2

2 JUL 79 fAFV-12



FN-TR-27-1I I

I TNADSIEVE OPENING1  US STANDARD SIEVE NUMBER HYDROMETER

1 " 3/4 " 3/I" 4 10 20 40 60 100 200 _________

o-

0-

c.

La

0.50 .1 .05.0

GRI SZaN ILIEE

COPST CIVT0APEINEVLSI

SYUO0AML

- UMR UUR FETMTES TP

5i 00 5' .0L ..5 . 0 .1 .00- 3 0 1 S 0N"o

GRAIN SIZE CURES CILRITESTS

CVERIFICATIONTSITESSNAKE EASTRCOPSOTA
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